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1.0 EXECUTIVE SUMMARY

As retained by Metal Management Midwest, Inc. (MMMI), in accordance with the Shredder
Emissions Testing Protocol (Testing Protocol) prepared by Trinity Consultants (Trinity) and
approved by the US Environmental Protection Agency (USEPA), under the direction of Trinity, on
September 20, 2019 MOSTARDI PLATT conducted an emissions testing program on metal
shredder emissions at the MMMI Metal Shredder Facility located at 2500 S. Paulina Street,
Chicago, lllinois (the Facility). This report summarizes the results of the test program and test
methods used.

MOSTARDI PLATT implemented the Testing Protocol in accordance with the USEPA Clean Air
Act Administrative Consent Order dated December 20, 2018 (the Order, including the
requirements set out in Appendix B of the Order).

In accordance with the Order and the Testing Protocol, MOSTARDI PLATT conducted testing of
the Facility’s metal shredder emissions in order to evaluate emissions of volatile organic
compounds (VOCs), particulate matter (PM), and specified metals under representative
conditions. In accordance with the Order, this test was conducted within 300 calendar days after
the effective date of the Order.

The testing location, test dates, and test parameters are summarized below.

TEST INFORMATION
Test Location Test Date Test Parameters

Filterable Particulate Matter (FPM), Condensable Particulate
Matter (CPM), Total Particulate Matter (TPM), Volatile Organic
Compounds (VOC), and Trace Metals including: Antimony (Sb),
Arsenic (As), Barium (Ba), Beryllium (Be), Cadmium (Cd),
Chromium (Cr), Cobalt (Co), Copper (Cu), Lead (Pb), Manganese
(Mn), Mercury (Hg), Nickel (Ni), Phosphorus (P), Selenium (Se),
Silver (Ag), Thallium (TI), and Zinc (Zn).

Shredder September 20,
Emissions 2019

The purpose of this test program was to determine concentrations and emission rates of the above
listed parameters. A complete summary of emission testing results follows the narrative portion
of this report. Below is a summary of VOC emission testing results. All units of weight are in “net
tons” (2000 Ib per net ton).

VOC TEST RESULTS

Parameter Test1 Test 2 Test 3 Average

Total Infeed Material (net tons)* 316.75 311.41 319.67 315.93
Total Infeed Material (adjusted, net tons)* 297.75 292.73 300.49 296.97
Operating Rate (net tons/hr)* 211.17 207.61 213.11 210.63
Operating Rate (adjusted, net tons/hr)* 198.50 195.15 200.32 197.99
Volumetric Flow Rate (scfm) 47,120 45,445 40,241 44,269

VOC Emission Rate (Ib/hr) 15.21 21.15 15.95 17.44

VOC Emission Factor (Ib/net ton) 0.072 0.102 0.076 0.083

VOC Emission Factor (adjusted, Ib/net ton)* 0.077 0.108 0.080 0.088

Estimated Capture Efficiency (%)** 98 98 98 98
Adjusted Emission Factor (Ib/net ton)*** 0.078 0.111 0.081 0.090
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*The unadjusted Total Infeed Material/Operating Rate was based on the net tons of Infeed Material purchased and
weighed at the scale for placement in the stockpiled used for this test. At the end of each test run there was remaining
material designated as Infeed Material but not used in the run. MMMI estimated the amount of this remaining material
per run at 6% by weight of the total Infeed Material purchased, weighed and stockpiled. The adjusted Total Infeed
Material/Operating Rate was calculated as 94% of the unadjusted Total Infeed Material/Operating Rate. The net effect
is to increase the VOC Emission Factor, as noted above.

** Mostardi Platt estimated the capture efficiency for the September 20 test to be at least 98%. After USEPA identified
capture efficiency concerns with a test run on 9/5/19, MMMI conducted a thorough review of the temporary enclosure
(TE) installed for the emissions test and identified an opening along the foundation wall on the south side of the
shredder. MMMI applied additional sheeting around that area, effectively sealing off the opening. MMMI also removed
the screen on the duct work which MMMI identified as restricting the emissions flow rate by collecting debris on the
screen mesh. In response, MMMI installed a container (pod) after the emissions sampling points, using water misters
to contain debris within the pod. These corrective measures resulted in substantially improved capture efficiency
compared with the 9/5/19 test run, as observed through the use of FLIR Systems camera.

**The Adjusted Emission Factor is calculated by dividing the VOC Emission Factor (adjusted) by the Capture
Efficiency.

Below is a summary of PM (FPM, CPM & TPM) and metals emissions testing results.

TEST RESULTS
Test Parameter Concentration Emission Rate, Ib/hr

FPM 0.0195 gr/dscf 6.301

CPM 0.0010 gr/dscf 0.320

TPM 0.0205 gr/dscf 6.622
Sb <0.81 ppb 6.36E-04
As <1.19 ppb < 5.72E-04
Ba 10.59 ppb 9.39E-03
Be < 0.54 ppb < 3.10E-05
Cd <0.31 ppb < 2.26E-04
Cr 5.58 ppb 1.90E-03
Co <0.72 ppb < 2.73E-04
Cu 9.59 ppb 3.93E-03
Pb 6.24 ppb 8.30E-03
Mn 17.11 ppb 6.07E-03
Hg <0.82 ppb < 1.07E-03
Ni 4.45 ppb 1.70E-03
P <195.94 ppb < 3.90E-02
Se < 0.68 ppb < 3.00E-04
Ag < 0.09 ppb < 6.28E-05
T <0.03 ppb < 4.16E-05
Zn 349.38 ppb 1.47E-01

Infeed, shredder amperage, fan amperage, and water usage data as

Management Midwest, Inc. are included in Appendix A.
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The individuals leading the MMMI team implementing the Testing Program are:

TEST PERSONNEL INFORMATION

Location

Address

Contact

Facility Lead

Metal Management Midwest, Inc.
2500 S. Paulina Street
Chicago, Illinois 60608

Ms. Deborah Hays

SHEC Director, Midwest Region
(773) 254-1200 (phone)
Debbie.hays@simsmm.com

Project Lead

Trinity Consultants, Inc.
15660 Midwest Road
Oakbrook Terrace, IL 60181

Mr. Richard Trzupek

Principal Consultant

(630) 495-1470 (phone)
rirzupek@trinityconsultants.com

Testing Lead

Mostardi Platt
888 Industrial Drive
Elmhurst, lllinois 60126

Mr. Eric L. Ehlers
Director, Field Operations
(630) 993-2663 (phone)

eehlers@mp-mail.com

The test crew consisted of Messrs. R. Sollars, J. Gross, J. Carlson, D. Kossack, and E. Ehlers of
Mostardi Platt.

2.0 PROCESS DESCRIPTION

At the Facility MMMI receives, handles, stockpiles and/or otherwise stores, processes, and
recycles ferrous and non-ferrous recyclable metallic materials and produces and ships the
specification-grade recyclable metals resulting from such processing and recycling. At the
Shredder, end-of-life vehicles (ELVs), major appliances, other post-consumer sheet metal, and
metal clips received directly from manufacturers (Feedstock Material) are mechanically processed
(shredded) through a large hammer mill, with the processed material discharged from the hammer
mill mechanically separated in order to produce specification-grade ferrous metal and other
recyclable metals.

The industrial process subject to the Test Protocol is the shredding of Feedstock Material in the
Shredder (the Shredding Process). As set out in the Test Protocol, the emissions point for the
test runs described in this report was the under-mill oscillator (UMO), based on the use of the
Temporary Enclosure described in the Test Protocol.

3.0 TEST METHODOLOGY

Emission testing was conducted following the methods specified in 40 CFR, Part 60, Appendix A.
Schematics depicting the test location and sampling trains are found in Appendices B and C,
respectively. Explanations of nomenclature and calculations are found in Appendix D. Sample
analysis data are found in Appendix E. Reference method data and field data sheets for each test
run are found in Appendices F and G, respectively.

The following methodologies were used during the test program:
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Method 1 Sample and Velocity Traverse Determination
Test measurement points were selected in accordance with Method 1. The characteristics of the
measurement location are summarized below.

TEST POINT INFORMATION
Number of
Duct Upstream Downstream Test Sampling
Location Diameter Diameters Diameters Parameter Points
FPM, CPM, TPM, 24
Shredder 4.167 7.0 22.0° Trace Metals
Emissions ’ ) )
VOC 1

Method 2 Volumetric Flow Rate Determination

Flue gas velocity was measured following Method 2, for purposes of calculating the gas volumetric
flow rate and emission rates on a Ib/hr and basis. An S-type pitot tube, incline manometer,
thermocouple and temperature readout were used to determine gas velocity at each sample point
at the test location. All of the equipment used was calibrated in accordance with the specifications
of the Method. Calibration data are presented in Appendix H.

Method 3 Oxygen (O2)/Carbon Dioxide (CO.) Determination

Flue gas molecular weight was determined in accordance with Method 3. A Fyrite analyzer was
used to determine stack gas oxygen and carbon dioxide content and, by difference, nitrogen
content.

Method 5 Filterable Particulate Matter (FPM) Determination

Stack gas FPM concentrations and emission rates were determined in accordance with USEPA
Method 5. An Environmental Supply Company, Inc. sampling train was used to sample flue gas
at an isokinetic rate, as specified in the Method. Filter and probe temperatures were operated at
248°F +/- 25°F as described in the Method. Particulate matter in the sample probe was recovered
using an acetone wash, a minimum of three passes were made with the brush, after which time
the acetone wash was determined to be clean. The probe wash and filter catch were analyzed by
Mostardi Platt in accordance with the Method in the Elmhurst, Illinois laboratory. Sample analysis
data are found in Appendix E. All of the equipment used was calibrated in accordance with the
specifications of the Method. Calibration data are presented in Appendix H.

Method 202 Condensable Particulate Determination

Stack gas condensable particulate matter concentrations and emission rates were determined in
accordance with USEPA Method 202, in conjunction with Method 5 filterable particulate sampling.
This method applies to the determination of condensable particulate matter (CPM) emissions from
stationary sources. It is intended to represent condensable matter as material that condenses
after passing through a filter and as measured by this Method. A glass-lined probe was used for
sampling.

The CPM was collected in the impinger portion of the Method 5 (Appendix A, 40CFR60) sampling
train. The total of both organic and inorganic fractions represents the CPM. The sampling system
consisted of a condensing coil, followed by a water dropout impinge, one modified Greenburg
Smith impinger and an ambient temperature filter followed the water dropout impinger. The
ambient temperature filter was maintained between 65°F to 85°F. The impinger contents and
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condenser coil were immediately purged after each run with nitrogen (N2) to remove dissolved
sulfur dioxide (SO2) gases from the impinger contents. The impinger solution was then rinsed with
deionized water followed with acetone, and finally, hexane.

Method 25A Volatile Organic Compounds (VOC) Determination

The Method 25A sampling and measurement system meets the requirements for stack sampling
of VOC set forth by the United States Environmental Protection Agency (USEPA). In particular, it
meets the requirements of USEPA Reference Method 25A, “Determination of Total Gaseous
Organic Concentration Using a Flame lonization Analyzer,” 40CFR60, Appendix A. This method
applies to the measurement of total gaseous organic concentration of hydrocarbons. With this
method, the gas sample was extracted from the sample location through a heated Teflon sample
line, through an FTIR analyzer, then exhausted to the flame ionization detector (FID) analyzer.
Methane and ethane concentrations from the FTIR were subtracted from the total hydrocarbon
(THC) reading to determine VOC concentration.

The flame ionization detector (FID) used during this program, was a Thermo 51i High-
Temperature Hydrocarbon Analyzer. It is a highly sensitive FID that provides a direct reading of
organic vapor concentrations with linear ranges of 0-10, 100, 1000, and 10,000 ppm by volume.
The instrument was calibrated using ultra-zero air and propane in air EPA Protocol standards for
the total hydrocarbon (THC) determination. The calibrations were performed before and after
sampling with calibration checks performed between each test run. Sample times and locations
were logged simultaneously on data loggers.

The calibration data are found in Appendix H and copies of the calibration gas cylinder
certifications are found in Appendix I.

Method 29 Trace Metals Determination

Stack gas metals concentrations and emission rates were determined in accordance with Method
29. An Environmental Supply Company sampling train was used to sample stack gas, in the
manner specified in the Method. Analyses of the samples collected were conducted by Maxxam
Analytics of Mississauga, Ontario. Laboratory analysis data are found in Appendix E. All of the
equipment used was calibrated in accordance with the specifications of the Method. Calibration
data are presented in Appendix H.

Method 320 Fourier Transform Infrared (FTIR) Detector Multi-Gas

Determination for Methane and Ethane
FTIR methane and ethane data was collected using an MKS MultiGas 2030 FTIR spectrometer.

The FTIR was equipped with a temperature-controlled, 5.11 meter multi-pass gas cell maintained
at 191°C. Gas flows and sampling system pressures were monitored using a rotameter and
pressure transducer. All data was collected at 0.5 cm™ resolution. Each spectrum was derived
from the coaddition of 64 scans, with a new data point generated approximately every one minute.
Analyzer data for each run is presented in Appendix F.
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4.0 TEST RESULT SUMMARIES

Metal Management Midwest, Inc.
Paulina Street Facility
Shredder Emissions
Volatile Organic Compound Summary

NMNE Adjusted

CzHe CzHe NMNE VOC, Estimated vocC
Operating THC ppm | CHs ppm |CH, ppm | ppm as | ppm as | NMNE |VOC Ib/hr | Emission | Capture | Emission

Test Start End Rate, net |Flowrate,| as CsHg asCH; | as CsHg CoHe C3Hg ppm as | Emission | Factor, |Efficiency, Factor,
No. Date Time | Time tons/hr SCFM (wet) (wet) (wet) (wet) (wet) |CgHg (wet) Rate Ib/net ton % Ib/net ton

1 09/20/19 9:00 9:59 198.50 47,120 48.9 2.6 1.0 1.1 0.8 47.1 15.21 0.077 98.00% 0.078

2 09/20/19 | 11:40 12:39 195.15 45,445 70.1 2.3 0.9 1.9 1.3 67.9 21.15 0.108 98.00% 0.111

3 09/20/19 | 13:45 14:44 200.32 40,241 60.0 2.3 0.9 1.8 1.2 57.9 15.95 0.080 98.00% 0.081

Average 197.99 44,269 59.7 2.4 1.0 1.6 1.1 57.6 17.44 0.088 98.00% 0.090
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Test Location: Shredder Emissions
Test Method:  5/202
Source Condition Normal Normal Normal
Date  9/20/19 9/20/19 9/20/19
Start Time 9:00 11:30 13:51
End Time 10:26 13:.01 15:13
Run 1 Run 2 Run 3 Average
Stack Conditions |
Average Gas Temperature, °F 88.4 93.8 92.3 91.5
Flue Gas Moisture, percent by volume 4.6% 3.4% 5.2% 4.4%
Average Flue Pressure, in. Hg 29.30 29.27 29.27 29.28
Gas Sample Volume, dscf  31.557 33.699 33.901 33.052
Average Gas Velocity, ft/sec  47.683 51.276 52.431 50.463
Gas Volumetric Flow Rate, acfm 39,017 41,957 42,902 41,292
Gas Volumetric Flow Rate, dscfm 35,093 37,804 38,036 36,978
Gas Volumetric Flow Rate, scfm 36,785 39,136 40,123 38,681
Average %CO, by volume, dry basis 0.0 0.0 0.0 0.0
Average %0, by volume, dry basis 21.0 21.0 21.0 21.0
Isokinetic Variance 103.2 102.3 102.3 102.6
Filterable Particulate Matter (Method 5) |
grams collected 0.00761 0.09203 0.02784 0.04249
grains/acf  0.0033 0.0380 0.0112 0.0175
grains/dscf  0.0037 0.0421 0.0127 0.0195
Ib/hr 1.119 13.654 4,131 6.301
Condensable Particulate Matter (Method 202) |
grams collected 0.00272 0.00259 0.00119 0.00217
grains/acf  0.0012 0.0011 0.0005 0.0009
grains/dscf  0.0013 0.0012 0.0005 0.0010
Ib/hr 0.400 0.384 0.177 0.320
Total Particulate Matter (5/202) |
grams collected 0.01033 0.09462 0.02903 0.04466
grains/acf  0.0045 0.0391 0.0117 0.0184
grains/dscf  0.0050 0.0433 0.0132 0.0205
Ib/hr 1.519 14.038 4.308 6.622
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility

Test Location: Shredder Emissions

Test Method: 29

Source Condition Normal Normal Normal
Date 9/20/19 9/20/19 9/20/19
Start Time 8:58 11:30 13:45
End Time 10:38 13:10 15:25
Run 1 Run 2 Run 3 Average
| Stack Conditions |
Average Gas Temperature, °F 80.3 84.8 83.5 82.9
Flue Gas Moisture, percent by volume 3.6% 4.1% 4.0% 3.9%
Average Flue Pressure, in. Hg 29.34 29.27 29.27 29.29
Gas Sample Volume, dscf 47.598 47.219 47.030 47.282
Average Gas Velocity, ft/sec 55.101 55.319 55.105 55.175
Gas Volumetric Flow Rate, acfm 45,087 45,265 45,090 45,147
Gas Volumetric Flow Rate, dscfm 41,656 41,153 41,134 41,314
Gas Volumetric Flow Rate, scfm 43,211 42,912 42,848 42,990
Average %CO, by volume, dry basis 0.0 0.0 0.0 0.0
Average %0, by volume, dry basis 21.0 21.0 21.0 21.0
Isokinetic Variance 103.0 103.5 103.1 103.2
| Antimony (Sb) Emissions |
ug of sample collected = 8.20 < 4.90 < 3.40 < 5.50
ppb < 1.20 < 0.72 < 0.50 < 0.81
ug/dscm < 6.08 < 3.66 < 2.55 < 4.10
Ib/hr £ 9.49E-04 < 5.65E-04 < 3.93E-04 < 6.36E-04
Arsenic (As) Emissions |
ug of sample collected < 1.39 < 1.45 < 12.00 < 4.95
ppb = 0.33 < 0.35 < 2.89 < 1.19
ug/dscm <= 1.03 < 1.08 < 9.01 < 3.71
Ib/hr £ 1.61E-04 < 1.67E-04 < 1.39E-03 < 5.72E-04
Barium (Ba) Emissions |
ug of sample collected 122.75 79.62 41.22 81.20
ppb 15.94 10.42 5.42 10.59
ug/dscm 91.07 59.55 30.95 60.52
Ib/hr 1.42E-02 9.18E-03 4.77E-03 9.39E-03
Beryllium (Be) Emissions |
ug of sample collected < 0.27 < 0.27 < 0.27 < 0.27
ppb < 0.53 < 0.54 < 0.54 < 0.54
ug/dscm <= 0.20 < 0.20 < 0.20 < 0.20
Ib/hr £ 3.10E-05 < 3.10E-05 < 3.10E-05 < 3.10E-05
Cadmium (Cd) Emissions |
ug of sample collected 2.24 < 2.10 < 1.53 < 1.96
ppb 0.36 < 0.34 < 0.25 < 0.31
ug/dscm 1.66 < 1.57 < 1.15 < 1.46
Ib/hr 2.59E-04 < 242E-04 < 177E-04 < 2.26E-04
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Client: Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Test Method: 29

Source Condition Normal Normal Normal
Date 9/20/19 9/20/19 9/20/19
Start Time 8:58 11:30 13:45
End Time 10:38 13:10 15:25
Run 1 Run 2 Run 3 Average
| Stack Conditions |
Average Gas Temperature, °F 80.3 84.8 83.5 82.9
Flue Gas Moisture, percent by volume 3.6% 4.1% 4.0% 3.9%
Average Flue Pressure, in. Hg 29.34 29.27 29.27 29.29
Gas Sample Volume, dscf 47.598 47.219 47.030 47.282
Average Gas Velocity, ft/sec 55.101 55.319 55.105 55.175
Gas Volumetric Flow Rate, acfm 45,087 45,265 45,090 45,147
Gas Volumetric Flow Rate, dscfm 41,656 41,153 41,134 41,314
Gas Volumetric Flow Rate, scfm 43,211 42,912 42,848 42,990
Average %CO, by volume, dry basis 0.0 0.0 0.0 0.0
Average %0, by volume, dry basis 21.0 21.0 21.0 21.0
Isokinetic Variance 103.0 103.5 103.1 103.2
Chromium (Cr) Emissions |
ug of sample collected 18.80 13.60 16.10 16.17
ppb 6.45 4.70 5.59 5.58
ug/dscm 13.95 10.17 12.09 12.07
Ib/hr 2.20E-03 1.60E-03 1.90E-03 1.90E-03
Cobalt (Co) Emissions |
ug of sample collected < 2.77 < 2.69 1.62 < 2.36
ppb < 0.84 < 0.82 0.50 < 0.72
ug/dscm = 2.06 < 2.01 1.21 < 1.76
Ib/hr < 3.21E-04 < 3.10E-04 1.87E-04 < 2.73E-04
Copper (Cu) Emissions |
ug of sample collected 46.27 27.26 28.48 34.00
ppb 12.98 7.71 8.09 9.59
ug/dscm 34.33 20.39 21.39 25.37
Ib/hr 5.40E-03 3.10E-03 3.30E-03 3.93E-03
Lead (Pb) Emissions |
ug of sample collected 67.78 105.00 43.37 72.05
ppb 5.83 9.11 3.78 6.24
ug/dscm 50.29 78.53 32.57 53.80
Ib/hr 7.80E-03 1.21E-02 5.00E-03 8.30E-03
Manganese (Mn) Emissions |
ug of sample collected 60.95 59.18 37.07 52.40
ppb 19.78 19.36 12.18 17.11
ug/dscm 45.22 44.26 27.84 39.11
Ib/hr 7.10E-03 6.80E-03 4.30E-03 6.07E-03
Mercury (Hg) Emissions |
ug of sample collected < 15.92 < 5.26 < 6.47 < 9.22
ppb < 1.42 < 0.47 < 0.58 < 0.82
ug/dscm < 11.81 < 3.94 < 4.86 < 6.87
Ib/hr < 1.84E-03 < 6.07E-04 < 7.49E-04 < 1.07E-03
Project No. M193411
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility

Test Location: Shredder Emissions

Test Method: 29

Source Condition Normal Normal Normal
Date 9/20/19 9/20/19 9/20/19
Start Time 8:58 11:30 13:45
End Time 10:38 13:10 15:25
Run 1 Run 2 Run 3 Average
| Stack Conditions |
Average Gas Temperature, °F 80.3 84.8 83.5 82.9
Flue Gas Moisture, percent by volume 3.6% 4.1% 4.0% 3.9%
Average Flue Pressure, in. Hg 29.34 29.27 29.27 29.29
Gas Sample Volume, dscf 47.598 47.219 47.030 47.282
Average Gas Velocity, ft/sec 55.101 55.319 55.105 55.175
Gas Volumetric Flow Rate, acfm 45,087 45,265 45,090 45,147
Gas Volumetric Flow Rate, dscfm 41,656 41,153 41,134 41,314
Gas Volumetric Flow Rate, scfm 43,211 42,912 42,848 42,990
Average %CO, by volume, dry basis 0.0 0.0 0.0 0.0
Average %0, by volume, dry basis 21.0 21.0 21.0 21.0
Isokinetic Variance 103.0 103.5 103.1 103.2
Nickel (Ni) Emissions |
ug of sample collected 20.13 13.57 10.04 14.58
ppb 6.11 4.16 3.09 4.45
ug/dscm 14.94 10.15 7.54 10.88
Ib/hr 2.30E-03 1.60E-03 1.20E-03 1.70E-03
Phosphorus (P) Emissions |
ug of sample collected < 222.00 401.00 390.00 <= 337.67
ppb s 127.82 232.74 227.27 < 195.94
ug/dscm < 164.71 299.90 29285 < 252.49
Ib/hr < 2.57E-02 4.62E-02 451E-02 < 3.90E-02
Selenium (Se) Emissions |
ug of sample collected < 3.00 < 3.00 < 3.00 < 3.00
ppb < 0.68 < 0.68 < 0.69 < 0.68
ug/dscm <= 2.23 < 2.24 < 2.25 < 2.24
Ib/hr £ 3.00E-04 < 3.00E-04 < 3.00E-04 < 3.00E-04
Silver (Ag) Emissions |
ug of sample collected < 0.73 < 0.54 < 0.36 < 0.54
ppb < 0.12 < 0.09 < 0.06 < 0.09
ug/dscm <= 0.54 < 0.40 < 0.27 < 0.40
Ib/hr £ 8.45E-05 < 6.23E-05 < 4.16E-05 < 6.28E-05
Thallium (TI) Emissions |
ug of sample collected < 0.36 < 0.36 < 0.36 < 0.36
ppb < 0.03 < 0.03 < 0.03 < 0.03
ug/dscm <= 0.27 < 0.27 < 0.27 < 0.27
Ib/hr £ 4.17E-05 < 4.15E-05 < 4.16E-05 < 4.16E-05
Zinc (Zn) Emissions |
ug of sample collected 1,576.20 1,224.20 1,019.80 1,273.40
ppb 429.96 336.63 281.55 349.38
ug/dscm 1169.43 915.57 765.76 950.25
Ib/hr 1.82E-01 1.41E-01 1.18E-01 1.47E-01

Project No. M193411
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5.0 CERTIFICATION

MOSTARDI PLATT is pleased to have been of service to Metal Management Midwest, Inc. If you
have any questions regarding this test report, please do not hesitate to contact us at 630-993-
2100.

CERTIFICATION

As project manager, | hereby certify that this test report represents a true and accurate summary
of emissions test results and the methodologies employed to obtain those results, and the test
program was performed in accordance with the methods specified in this test report.

MOSTARDI PLATT

Eric L. Ehlers

At By

Scott W. Banach

Project Manager

Quiality Assurance

Project No. M193411
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Appendix A- Infeed, Shredder Amperage, Fan Amperage, and Water Usage Data
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Shredder Emission Testing
2500 S. Paulina Street; Chicago, IL 60608

Test #1 - 9/20/19

End-of-Life Vehicles

Project No. M193411
Metal Shredder Facility

Ticket # Weight
Ibs NT

THGVZA 39920 19.96
THHBBQ 24700 12.35
THHAVO 24640 12.32
THGZRE 42460 21.23
THGZIU 40040 20.02
THGYCB 22340 11.17
THHFJX 36080 18.04
THHFCD 41480 20.74
THHGDV 39120 19.56

155.39

Total

Sheet Iron
Ticket # L
Ibs NT

THGZKX 16620 8.31
THGWPS 16180 8.09
THGXII 40940 20.47
THGTCF 25280 12.64
THGTC) 26800 134
THGXET 18500 9.25
THHBCD 20540 10.27
THHFCT 18840 9.42
THHDAN 20920 10.46
THHEJB 34220 17.11
THHEWT 20980 10.49
THHIMF 19180 5,59
THHIHB 27340 13.67
THHHFI 16380 8.19

161.36

316.75 NT
16 of 145
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Shredder Emission Testing
2500 5. Paulina Street; Chicage, IL 60608

| Test #2 9/20/19 |
End-of-Life Vehicles Sheet Iron
. Weight . Weight
T #

Ticket # ™ T icket ™ T
THEYST 23340 11.67 CHFKQG 27900 13.95
THETWE 41400 20.7 THFLLC 14920 7.46
THEVQP 22460 11.23 THFNDG 20600 10.30
THFKXA 34540 17.27 THFLH! 16620 8.31
THFIGO 41500 20.75 THFETR 26040 13.02
THFIDY 45540 22.77 THFLHU 22900 11.45
THFIIS 37780 18.89 THFEUL 28980 14.49
THFKAW 24240 12.12 CHFFIT 27720 13.86
THEWZE 28160 14.08 THFLBY 14160 7.08

THFSLZ 15920 7.96
THFRFY 23400 11.70
THFPXS 28200 14.10
THFPY) 24100 12.05
CHFPJQ 34200 16.20
149.48 161.93
Total 311.41 NT
Project No. M193411
Metal Shredder Facility 17 of 145
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Shredder Emission Testing
2500 S. Paulina Street; Chicago, IL 60608

l Test #3 9/20/19
End-of-Life Vehicles Sheet Iron
. Weight : Weight
Ticket # be T Ticket # ™ 0

THDAZQ 41700 20.85 THDTPX 11300 5.65
THDATV 40940 20.47 THDWP] 14800 7.40
THCUAH 40380 20.19 THDTQL 8340 4.17
THCVTQ 7420 3.71 THEBBE 15460 7.73
THCVYX 36340 18.17 THEASM 14600 7.30
THCXMN 39600 19.8 THEADA 11040 5.52
THCXKV 41620 20.81 THEBAB 29760 14.88
THCXVM 22520 11.26 CHEDIG 20300 10.15
THFHPD 32800 16.4 THEDAI 13680 6.84
THFGQC 9180 4.59 THECRP 22660 11.33
THEDIQ 21940 10.97
THEDSU 21320 10.66
CHECVZ 15560 7.78
THEHNA 23140 11.57
THEHRK 19260 9.63
THEIFC 17720 8.86
THEIVX 22200 11.10
THEIDT 23760 11.88
156.25 163.42

Total 319.67 NT

Project No. M193411
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Project Number:

Client:

Facility:

Location:

Run1
9/20/2019

Time: Amps:
08:58 88.20
09:02 88.00
09:06 87.80
09:10 87.87
09:14 88.80
09:18 87.45
09:22 86.78
09:26 86.85
09:30 86.47
09:34 87.05
09:38 85.49
09:42 81.43
09:50 82.98
09:54 82.02
09:58 82.06
10:02 81.28
10:06 80.73
10:10 81.55
10:14 84.40
10:18 85.44
10:22 84.85
10:26 84.85
10:30 83.34
10:34 84.25
Avg: 85.00

Project No. M193411
Metal Shredder Facility

Time:
11:30
11:34
11:38
11:42
11:46
11:50
11:54
11:58
12:02
12:06
12:10
12:14

12:22
12:26
12:30
12:34
12:38
12:42
12:46
12:50
12:54
12:58
13:02
13:06

Avg:

Metal Management Midwest, Inc.
Paulina Street Facility
Shredder Emissions

Blower Motor Amperage

Run 2
9/20/2019

Amps:
93.60
89.22
87.48
85.42
86.52
86.55
86.41
86.12
85.00
82.22
83.37
84.14

82.00
82.44
81.04
80.33
80.12
80.12
80.15
80.17
80.25
78.14
78.44
78.58

83.24

19 of 145

Time:
13:45
13:49
13:53
13:57
14:01
14:05
14:09
14:13
14:17
14:21
14:25
14:29

14:37
14:41
14:45
14:49
14:53
14:57
15:01
15:05
15:09
15:13
15:17
15:21

Avg:

Run 3
9/20/2019
Amps:

91.92
90.55
89.43
89.22
89.27
88.24
88.53
88.12
87.48
87.52
88.38
88.25

85.37
88.97
89.22
89.18
86.52
84.49
83.66
82.69
82.75
84.35
86.22
83.17

87.23

© Mostardi Platt



Appendix B- Test Section Diagrams

Project No. M193411
Metal Shredder Facility 20 of 145 © Mostardi Platt



GASEOUS TRAVERSE FOR ROUND DUCTS

Project:

Date:

Unit:

Duct Diameter:
Duct Area:

No. of Points :
No. of Ports:

Project No. M193411
Metal Shredder Facility

(TPM and Trace Metals Sampling)

Disturbance

Length
> 1/2 Dia. |
Measurement
78 9101112 2 * - Site
Lengt_h
>2 Dia. t \_ Disturbance
\
Metal Management Midwest, Inc.
Paulina Street Facility
September 20, 2019
Shredder Emissions
4.167 Feet
13.638 Square Feet
24
2
21 of 145 © Mostardi Platt



GASEOUS TRAVERSE FOR ROUND DUCTS

(VOC Sampling)

Disturbance

Length

> 1/2 Dia.

Measurement

Length
> 2 Dia.

Metal Management Midwest, Inc.
Project: Paulina Street Facility

Date: September 20, 2019
Unit:  Shredder Emissions
Duct Diameter: 4.167 Feet
Duct Area: 13.638 Square Feet
No. of Points : 1
No. of Ports: 1

Project No. M193411
Metal Shredder Facility 22 of 145

Site

t \_ Disturbance

\_
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Appendix C - Sample Train Diagrams
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USEPA Method 2- Type S Pitot Tube Manometer Assembly

7.62 cm (3in.)*
1.90-2.54 cm

(0.75 -1.0 in.)* N ’|

vy (O

I s

Flexible
Tubing
(0.251in.)

f

Sensor

Temperature

S
Gas Flow

Leak-Free
Connections

*Suggested (Interference Free)
Pitot tube/ Thermocouple
Spacing

Project No. M193411

Metal Shredder Facility

Manometer

24 of 145
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USEPA Method 3 - Integrated Oxygen/Carbon Dioxide Sample Train

Probe

Air-Cooled
Condenser

Squeeze-Bulb Pump

|

Tedlar or
Kynar Bag

Project No. M193411
Metal Shredder Facility

Diagram Utilizing Fyrite Gas Analyzer

Vacuum Gauge

Rate Meter

L/

T

4

|

ﬁm

Fyrite
Analyzers

25 of 145

\

Tedlar or
Kynar Bag
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USEPA Method 5/202- Condensable Particulate Matter

Nozzle Heated Probe Sheath

Glass Liner

l

Temperature Sensor

(Q\L;Iﬂlﬂlﬂ' A4
i

[

S-Type Pitot

Condenser Coill

From Filter

i UL

“S” Bend =

Water —

Bath \

Teflon
Crossover
Filter

v

Ul
v

|O =] O|
T T
mp—— >
To “S” Bend
; [===1 |
]
Filter
Holder

\ Oven Box

Temperature Sensors

Ice
Bath

Vacuum Line

/

Dry Gas Meter

Temperature Sensors

Recirculation Empty Empty 100 mL DI H,O Silica
Pump Stemless Regular
Knockout Impinger
Impinger
1

1

—

Manometer/Orifice
Incline Gauge

Air Tight Pump

Vacuum Gauge

Project No. M193411
Metal Shredder Facility
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USEPA Method 29- Metals Sample Train Diagram (with Hg)

Glass or

Temperature Sensor

(=] 5 Ol
I I

Teflon Coated

Nozzle Teflon Coated Union

v

e

Heated Probe Sheath i
To Impingers
: ———
High Purity
Filter

&
S-Type Pitot Glass Probe Liner
—>
From Filter 1 | |
< & & <
Ll el L]
L g o | L

% K%L

]

Temperature Sensor

Ice
Bath

Vacuum Line

<

%_‘LL
v/

Empty 100 mL each
Impinger 5%HNO3/
(Optional) 10%H,0;

100 mL each

Silica

4% KMnO4/
10% H>SO4

Dry Gas Meter

Temperature Sensors

1

*

i

Manometer/QOrifice
Incline Gauge

Air Tight Pump

Project No. M193411
Metal Shredder Facility

Vacuum Gauge
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USEPA Method 25A - Total Gaseous Organic Compound Sample Train

Heated Probe

L

Calibration

In-Stack Filter
(If Necessary)

Sample Line

Flame
lonization Hea}gd
Detector Umbilical

Line

Calibration
Gases

i

Hydrogen
(Fuel)

Data Acquisition System
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USEPA Method 320 - Vapor Phase Organic and Inorganic Emissions by
Extractive Fourier Transform Infrared (FTIR) Spectroscopy Sample
Train Diagram

Initial Particulate
Filter

v

Extractive Probe

Heated Area

(€—__ | Heated Wet

Sample Line

Liquid Secondary Filter
Nitrogen
Reservoir Heated Manifold Orifice

\
\

[
=
= O

=

i e |
=

=0 .
=

Heated Pump

FTIR Analyzer

Calibration Gases

Data Acquisition System
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Appendix D- Calculation Nomenclature and Formulas
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Client:

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Run: 1

Date: 9/20/2019

Method: 5/202

Source Condition: Normal

Dry Molecular Weight

Metal Management Midwest, Inc.

Md = 0.44 x (%CO;) + 0.32 x (%0;) + 0.28 x %N,
%CO, = 0.0 %0, = 21.0 %N, = 79.0
Md = 28.840
Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)
Md = 28.840 Bws = 0.067
Ms = 28.341
Meter Volume at Standard Conditions
Vm(std) = 17.647 x Y x Vm x (Pbar +DH/13.6)
Tm
Y= 0.998 Vm=__ 33.219 Pbar = 29.52
DH = 0.69 Tm= 548.2
Vm(std) = 31.557
Volume of Water Vapor Condensed
Vw(std) = 0.0471 x (net H,0 gain)
Net H,O = 48.0
Vw(std) = 2.261
Moisture Content
Bws = Vw(std)
Vw(std) + Vm(std)
Vw(std) = 2.261 Vm(std) = 31.557
Bws = 0.067
FT-006 ISO Template V21.3
Project No. M193411
Metal Shredder Facility 31 of 145
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Client: Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Run: 1

Date: 9/20/2019

Method: 5/202

Source Condition: Normal

Average Duct Velocity

Vs =85.49 x Cp x Sqrt DP (avg) x (Ts (avg) + 460/ (Ps x Ms))"?

Cp= 0.840 Ts (avg) = 88.4 Sqrt DP (avg):
Ps = 29.30 Ms=_ 28.341
Vs = 47.683
Volumetric Flow Rate (Actual Basis)
Q= Vs x A x 60
Vs = 47.683 A=__ 13.638
Q= 39,017

Volumetric Flow Rate (Standard Basis)

Qstd = 17.647 x Q x Ps
Ts (avg) + 460

Q= 39,017 Ps=_ 29.30 Ts (avg) =
Qstd = 36,785
Volumetric Flow Rate (Standard Dry Basis)
Qstd(dry) = Qstd x (1-Bws)
Qstd = 36,785 Bws = 0.067
Qstd(dry) = 35,093
Isokinetic Variation:
%ISO = 0.0945 x (Ts +460) x Vm(std)
Vs x0 x An x Ps x (1-Bws)
Ts = 88.4 Vm(std) = 31.557 Vs =
An = 0.0001651 0= 72 Ps =
Bws = 0.067
%ISO = 103.2
FT-006 ISO Template V21.3
Project No. M193411
Metal Shredder Facility 32 of 145

0.817

88.4

47.683
29.30

12/18/18
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Client:

Facility:

Test Location:
Run:

Date:

Method:

Source Condition:

PM Concentration:

Metal Management Midwest, Inc.

Paulina Street Facility
Shredder Emissions

1

9/20/2019

5/202

Normal

This example represents the filterable fraction. For other fractions, use the obtained mn for that particulate fraction.

PM Emission Rate:

Emiss

Emiss

FT-006 ISO Template
Project No. M193411
Metal Shredder Facility

Co= m, x 15.43
Vm(std)
m, (g) = 0.00761 Vm(std) =
Co= 0.0037 gr/dscf
ion Rate Ib/hr = Co x Qstd(dry) x
7,000
Co= 0.0037 Qstd(dry) =
ion Rate Ib/hr = 1.119 Ib/hr
V21.3
33 of 145

12/18/18
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Client:

Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Run: 1

Date: 9/20/2019

Method: 29

Source Condition: Normal

Dry Molecular Weight

Md = 0.44 x (%CO,) + 0.32 x (%0,) + 0.28 x %N,

%CO, = 0.0 %0, = 21.0 %N, =
Md = 28.840
Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)
Md = 28.840 Bws = 0.043
Ms = 28.450
Meter Volume at Standard Conditions
Vm(std) = 17.647 x Y x Vm x (Pbar +DH/13.6)
Tm
Y= 0.988 Vm = 50.008 Pbar =
DH = 0.8 Tm = 541.3
Vm(std) = 47.598
Volume of Water Vapor Condensed
Vw(std) = 0.0471 x (net H,0 gain)
Net H,0 = 45.1
Vw(std) = 2.124
Moisture Content
Bws = Vw(std)
Vw(std) + Vm(std)
Vw(std) = 2.124 Vm(std) = 47.598
Bws = 0.043

Average Duct Velocity

Vs = 85.49 x Cp x SqrtDP (avg) x (Ts (avg) + 460/ (Ps x Ms))"?

Cp= 0.840 Ts (avg) = 80.3 Sqrt DP (avg):
Ps = 29.34 Ms = 28.450
Vs = 55.101
FT-006 ISO Template V21.3
Project No. M193411
Metal Shredder Facility 34 of 145
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Client:

Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Run: 1

Date: 9/20/2019

Method: 29

Source Condition: Normal

Dry Molecular Weight

Md = 0.44 x (%CO,) + 0.32 x (%0,) + 0.28 x %N,

%CO, = 0.0 %0, = 21.0 %N, =
Md = 28.840
Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)
Md = 28.840 Bws = 0.043
Ms = 28.450
Meter Volume at Standard Conditions
Vm(std) = 17.647 x Y x Vm x (Pbar +DH/13.6)
Tm
Y= 0.988 Vm = 50.008 Pbar =
DH = 0.8 Tm = 541.3
Vm(std) = 47.598
Volume of Water Vapor Condensed
Vw(std) = 0.0471 x (net H,0 gain)
Net H,0 = 45.1
Vw(std) = 2.124
Moisture Content
Bws = Vw(std)
Vw(std) + Vm(std)
Vw(std) = 2.124 Vm(std) = 47.598
Bws = 0.043

Average Duct Velocity

Vs = 85.49 x Cp x SqrtDP (avg) x (Ts (avg) + 460/ (Ps x Ms))"?

Cp= 0.840 Ts (avg) = 80.3 Sqrt DP (avg):
Ps = 29.34 Ms = 28.450
Vs = 55.101
FT-006 ISO Template V21.3
Project No. M193411
Metal Shredder Facility 35 of 145
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Client: Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Run: 1

Date: 9/20/2019

Method: 29

Source Condition: Normal

Volumetric Flow Rate (Actual Basis)
Q= Vs x A x 60

Vs = 55.101 A=
Q= 45,087

Volumetric Flow Rate (Standard Basis)
Qstd=17.647 x Q x Ps

Ts (avg) + 460

Q=__ 45087 Ps =
Qstd = 43,211

Volumetric Flow Rate (Standard Dry Basis)
Qstd(dry) = Qstd x (1-Bws)

Qstd = 43,211 Bws =
Qstd(dry) = 41,656

Isokinetic Variation:
%ISO = 0.0945 x (Ts +460) x Vm(std)

Vs x0 x An x Ps x (1-Bws)

Ts = 80.3 Vm(std) =
An = 0.0001576 6=
Bws = 0.043
%ISO = 103.0
FT-006 ISO Template V21.3

Project No. M193411
Metal Shredder Facility 36 of 145

13.638

29.34

0.043

47.598
96

Ts (avg) = 80.3
Vs = 55.101
Ps = 29.34
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Client:

Facility:

Test Location:
Run:

Date:

Method:

Source Condition:

Metal Management Midwest, Inc.
Paulina Street Facility

Shredder Emissions

1

9/20/2019

29

Normal

Antimony (Sb) Concentration:

ng= 8.20 Vm(std) = 47.598
pg/m3= 6.08
Antimony (Sb) Emission Rate:
Ib of Antimony (Sb) = ug of sample x 10°6 grams/ug
453.6 grams/lb
Ib of Antimony (Sb) = 1.81E-08 dscfm = 41,656
Emission Rate Ib/hr = b of Antimony (Sb)
Vm(std)
Emission Rate Ib/hr = 0.001
FT-006 ISO Template V21.3
Project No. M193411
Metal Shredder Facility 37 of 145

uglm3= ug of Antimony (Sb)

Vm(std) x 0.02832 m®/ft®

X

dscfm

X 60 min/hr

12/18/18
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MOSTARDI PLATT

Isokinetic Nomenclature

A = Cross-sectional area of stack or duct, square feet
A, = Cross-sectional area of nozzle, square feet
Bws = Water vapor in gas stream, by volume
Ca = Acetone blank residue concentration, g/g
Cact = Concentration of particulate matter in gas stream at actual conditions, gr/acf
C, = Pitot tube coefficient
Cs = Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions, gr/dscf
IKV = [sokinetic sampling variance, must be 90.0 % < IKV < 110.0%
Mg = Dry molecular weight of gas, Ib/lb-mole
Ms = Molecular weight of gas, wet basis, Ib/lb-mole
Mw = Molecular weight of water, 18.0 Ib/Ib-mole
m, = Mass of residue of acetone after evaporation, grams
Pwar = Barometric pressure at testing site, inches mercury
P, = Static pressure of gas, inches mercury (inches water/13.6)
Ps = Absolute pressure of gas, inches mercury = Ppar + Py
Psa = Standard absolute pressure, 29.92 inches mercury
Qacim = Actual volumetric gas flow rate, acfm
Qsa = Dry volumetric gas flow rate corrected to standard conditions, dscfh
R = Ideal gas constant, 21.85 inches mercury cubic foot/°R-Ib-mole
Tm = Dry gas meter temperature, °R
Ts = Gas temperature, °R
Tsa = Absolute temperature, 528°R
Va = Volume of acetone blank, ml
Vaw = Volume of acetone used in wash, ml
W, = Weight of residue in acetone wash, grams
my, = Total amount of particulate matter collected, grams
V1. = Total volume of liquid collected in impingers and silica gel, ml
Vm = Volume of gas sample as measured by dry gas meter, dcf
Vmesiay = Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
vs = Gas velocity, ft/sec
Vwst) = Volume of water vapor in gas sample, corrected to standard conditions, scf

Dry gas meter calibration factor

AH = Average pressure differential across the orifice meter, inches water
Ap = Velocity head of gas, inches water

pa = Density of acetone, 0.7855 g/ml (average)

pw = Density of water, 0.002201 Ib/ml
0 = Total sampling time, minutes
K1 = 17.647 °R/in. Hg
Ko = 0.04707 ft’/ml
K4 = 0.09450/100 = 0.000945
1
Kp = Pitot tube constant, 85.49£[W /2
sec (°R)(in. H,0)

%EA = Percent excess air
%CO, = Percent carbon dioxide by volume, dry basis

%0, = Percent oxygen by volume, dry basis
%CO = Percent carbon monoxide by volume, dry basis
%N, = Percent nitrogen by volume, dry basis
0.264 = Ratio of O, to N2 in air, v/v
28 = Molecular weight of N, or CO
32 = Molecular weight of O,
44 = Molecular weight of CO;
13.6 = Specific gravity of mercury (Hg)
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MOSTARDI PLATT

Isokinetic Calculation Formulas

P RT
1. Viystd) = Vic (M_WJ(P—?] =KV
w S

Ss) (Poar +(20)

(Pbar +(7
J 136”7 | i v v 13.6

Tstd
2. Vm(std) = VmY ( st P T
std m

Tm

Vin(std)

3. By

(Vm(std) + Vw(std))
4. My = 0.44(%C0O,) +0.32(%0, ) + 0.28(%N,)

5. Mg =Mg(1-Bs) +18.0(B s )

6. C, = Ma
VapPa
7. Wy =CaVawpa
m,P
8. Cacf :1543K| n_s
Vw(std) + Vm(std) Ts

©

. Cg =(15.43 grains/gram) (mn/Vm(std))

AP T,
10. vg =K,Cp [ =2
PSMS

11. Qacfm =V sA(60gec/min)

1

N

TeqP
- Qs = (36005ec/nr )(1-Bys) Vs [&] A
TsPstd

13. E (emission rate, Ibs/hr) = Q4(C /7000 grains/Ib)

4 1KV = TsVin(std)Pstd _k TsVin(std)
: = =Ky
TstdvseAnPs 60(1_Bws) PsVsAne(l_Bws)
15. %EA = %0, ~(0.5%CO) x 100
' 0.264 %N, — (%0, — 0.5 %CO)

Project No. M193411
Metal Shredder Facility 39 of 145

© Mostardi Platt



MOSTARDI PLATT

Trace Metal (Including Mercury) Sample Calculations

Concentration

ng ug of trace metal

37 3
m dscf volume sampled X 0.02832]‘%

Emission Rate

1x 10 6grams
Hg

ug of sample X
453.6 gr/lb

= lbs of trace metal

Ibs of trace metal

min
V. (std)sample X dscfm X 6OW = lbs of trace metal/hr
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Volumetric Flow Nomenclature

A = Cross-sectional area of stack or duct, ft2
Bws = Water vapor in gas stream, proportion by volume
Cp = Pitot tube coefficient, dimensionless
Md = Dry molecular weight of gas, Ib/lb-mole
Ms = Molecular weight of gas, wet basis, Ib/Ib-mole
Mw = Molecular weight of water, 18.0 Ib/lb-mole
Pbar = Barometric pressure at testing site, in. Hg
Pg = Static pressure of gas, in. Hg (in. H20/13.6)
DH= Static pressure of gas, in.H20
Ps = Absolute pressure of gas, in. Hg = Pbar + Pg
Pstd = Standard absolute pressure, 29.92 in. Hg
Acfm = Actual volumetric gas flow rate
Scfm= Volumetric gas flow rate, corrected to standard conditions
Dscfm = Standard volumetric flow rate, corrected to dry conditions
= ldeal gas constant, 21.85 in. Hg-ft3/°R-lb-mole
Ts = Average stack gas temperature, °F
Tm = Average dry gas meter temperature, oF
Tstd = Standard absolute temperature, 528°R
vs = Gas velocity, ft/sec
Vm(std)= Volume of gas sampled, corrected to standard conditions, scf
Vw(std) = Volume of water vapor in gas sample, corrected to standard conditions, scf
Vilc= Volume of liquid collected
Y = Dry gas meter calibration factor
Ap = Velocity head of gas, in. H20
K1 = 17.647 °R/in. Hg
%EA = Percent excess air
%CO2 = Percent carbon dioxide by volume, dry basis
%02 = Percent oxygen by volume, dry basis
%N2 = Percent nitrogen by volume, dry basis
0.264 = Ratio of O2 to N2 in air, v/v
0.28 = Molecular weight of N2 or CO, divided by 100
0.32 = Molecular weight of O2 divided by 100
0.44 = Molecular weight of CO2 divided by 100
13.6 = Specific gravity of mercury (Hg)
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MOSTARDI PLATT

Volumetric Air Flow Calculations

(Poar + [35])

XY
(460 + Tm)

Vm (std) = 17.647 X Vm X

Vw (std) = 0.0471 x Vlic

Vw (std)
Vw (std) + Vm (std)

Bws =

Md = (0.44 X %CO0,) + (0.32 X %0,) + [0.28 x (100 — %CO, — %0,)]

Ms = Md x (1 — Bws) + (18 X Bws)

_|(Ts + 460)

= X VDP X Cp X 85.49
Ms X Ps p

Vs

Acfm = Vs X Area (of stack or duct) X 60

Ps
Scfm = Acfm x 17.647 X |————
¢fm = Acfm [(460 n Ts)]

Scfh = Scfm x 602
cfh =Scfm p

Dscfm = Scfm x (1 — Bws)
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MOSTARDI PLATT
Moisture Calculations

v (V= V)pwRTsa
wce(std) — Psthw

= 0.04707(V; — V)

y _ (W; — W,)pwRTyq
wsg(std) — Pstd Mw

= 0.04715(W; — W;)

AH
Prar + 1375
Vingseay = 17.64 VY ——— 13.6

m

Vwc(std) + szg(std)
Bys =

Vwc(std) + szg(std) + Vm(std)

Where:

Bws = Water vapor in gas stream, proportion by volume
M., = Molecular weight of water, 18.015 Ib/Ib-mole
Puar = Barometric pressure at the testing site, in. Hg
P« = Standard absolute pressure, 29.92 in. Hg
= Ideal gas constant, 0.048137 (in. Hg)(ft®)/(g-mole)(°R) =
[21.8348(in. Hg)(ft®)/(Ib-mole)(°R)})/453.592 g-mole/lb-mole
T = Absolute average dry gas meter temperature, °R
Tqg = Standard absolute temperature, 528 °R
V: = Final volume of condenser water, ml
V; = Initial volume of condenser water, ml
Vm = Dry gas volume measured by dry gas meter, dcf
Vmes) = Dry gas volume measured by dry gas meter, corrected to standard conditions, scf
Vuwes) = Volume of condensed water vapor, corrected to standard conditions, scf
Vusgstay = Volume of water vapor collected in silica gel, corrected to standard conditions, scf
W; = Final weight of silica gel, g
W, = Initial weight of silica gel, g
Y = Dry gas meter calibration factor
AH = Average pressure exerted on dry gas meter outlet by gas sample bag, in. H,O
pw = Density of water, 0.9982 g/ml
13.6 = Specific gravity of mercury (HQ)
1764 = Tea/Psy
0.04707 = ft¥/ml 0.04715 = ft¥/g
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Chain-of-Custody Form

Project Number: M193411 Date Results Required:
Client: Metal Management Midwest, Inc. TAT Required:
Plant/Test Location: Shredder Emissions Project Supervisor: EE
Sample | Sample Sample Point Identification # of Sub Analysis Required Volume,
Number | Date Conts Lab mils
001 9/20/19 R1 Acetone PW and Filter 2 M5
002 9/20/19 R1 DI/Ace/Hex Rinses and CPM Filter 3 M202
003 9/20/19 R2 Acetone PW and Filter 2 M5
004 9/20/19 R2 DI/Ace/Hex Rinses and CPM Filter 3 M202
005 9/20/19 R3 Acetone PW and Filter 2 M5
006 9/20/19 R3 DI/Ace/Hex Rinses and CPM Filter 3 M202
007 9/20/19 DI, Ace/Hex Proof Blank 2 M202
008 9/20/19 Acetone Reagent Blank 1 M5
009 9/20/19 DI, Acetone/Hexane, CPM Filter 3 M202
Recovery Blank
Delivered to Lab by: Received by: Date/Time: Processed by: Date/Time:
Date/Time:

Laboratory Notes:
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Chain-of-Custody Form

Project Number: M193411 Date Results Required: 10/4/19
Client: Metal Management Midwest, Inc. TAT Required: Rush
Plant/Test Location: Shredder Emissions Project Supervisor: ELE
Sample Sample Sample Point Identification # of Sub Analysis Required Volume,
Number Date Conts Lab mls
001 9/20/19 R1 0.1N HNO3 PW and Filter 2 M29*
002 9/20/19 R1 HNO3/H202 Imps and Rinses 1 M29*
003 9/20/19 R1 0.1N HNO3 Blank Imp, KMnO4 Imp, 3 M29-Hg
HCI Rinse
004 9/20/19 R2 0.1N HNO3 PW and Filter 2 M29*
005 9/20/19 R2 HNO3/H202 Imps and Rinses 1 M29*
006 9/20/19 R2 0.1N HNO3 Blank Imp, KMnO4 Imp, 3 M29-Hg
HCI Rinse
007 9/20/19 R3 0.1N HNO3 PW and Filter 2 M29*
008 9/20/19 R3 HNO3/H202 Imps and Rinses 1 M29*
009 9/20/19 R3 0.1N HNO3 Blank Imp, KMnO4 Imp, 3 M29-Hg
HCI Rinse
010 9/20/19 Filter Reagent Blanks 3 M29*
011 9/20/19 0.1N HNO3 Reagent Blanks 1 M29*
012 9/20/19 DI Water Reagent Blank 1 M29*
013 9/20/19 HNO3/H202 Reagent Blank 1 M29*
014 9/20/19 H2S04/KMnO4 Reagent Blank 1 M29*
015 9/20/19 HCI Reagent Blank 1 M29*
Delivered to Lab by: Date/Time: Received by: Date/Time: Processed by: Date/Time:

Laboratory Notes: M29*- The trace metals are Antimony (Sb), Arsenic (As), Barium (Ba), Beryllium (Be),
Cadmium (Cd), Chromium (Cr), Cobalt (Co), Copper (Cu), Lead (Pb), Manganese (Mn), Mercury (Hg),
Nickel (Ni), Phosphorus (P), Selenium (Se), Silver (Ag), Thallium (TI), and

Zinc (Zn). Front and back half fractions will be rushed and analyzed separately.
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Client: Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Project Number: M193411
Test Location: Shredder Emissions
Test Method: 5/202 Filter Drying Temp °F: 220
Filterable Analysis Date: 9/26/2019 Analyst: IMG
Condensable Analysis Date: 9/27/2019 Analyst: JMG
S Sample Date ID# vol. (ml) Initial Weight Final Weight Net Weight Gain
Description
(grams) (grams) (grams)
Filterable Particulate
Test No. 1 9/20/2019
Source Condition: Normal
M5 Filter 13926 0.45002 0.45572 0.00570
[Acetone Wash (M5 Pans) 15397 100 mL 5.13877 5.14069 0.00192
Acetone Blank 0.00001
Total Front Half Weight 0.00761
Condensable Particulate
[Acetone/Hexane Wash 1896 200 mL 20.47210 20.47474 0.00264
DI Wash 1900 181 mL 20.30929 20.31098 0.00169
NH,OH Correction 0 mL 0.00000
Field Blank 0.00161
Total Back Half Weight 0.00272
Total Particulate Weight 0.01033
Filterable Particulate
Test No. 2 9/20/2019
Source Condition: Normal
M5 Filter 13925 0.45043 0.53384 0.08341
[Acetone Wash (M5 Pans) 15398 100 mL 5.11909 5.12772 0.00863
Acetone Blank 0.00001
Total Front Half Weight 0.09203
Condensable Particulate
Acetone/Hexane Wash 1897 215 mL 20.48059 20.48382 0.00323
DI Wash 1901 209 mL 20.35385 20.35482 0.00097
NH,4OH Correction 0 mL 0.00000
Field Blank 0.00161
Total Back Half Weight 0.00259
Total Particulate Weight 0.09462
Filterable Particulate
Test No. 3 9/20/2019
Source Condition: Normal
M5 Filter 13927 0.44822 0.47078 0.02256
[Acetone Wash (M5 Pans) 15399 85 mL 5.10296 5.10825 0.00529
Acetone Blank 0.00001
Total Front Half Weight 0.02784
Condensable Particulate
Acetone/Hexane Wash 1898 290 mL 20.34520 20.34709 0.00189
DI Wash 1902 271 mL 20.28512 20.28603 0.00091
NH,OH Correction 0 mL 0.00000
Field Blank 0.00161
Total Back Half Weight 0.00119
Total Particulate Weight 0.02903
Field Train Blank Summary
[Acetone/Hexane Wash 1899 215 mL 20.42316 20.42356 0.00040
DI Wash 1903 100 mL 20.37320 20.37441 0.00121
NH,4OH Correction 0 mL 0.00000
Total Field Train Blank 0.00161
Field Proof Blank Summary
Acetone/Hexane Wash 1933 100 mL 20.35520 20.35619 0.00099
DI Wash 1934 75 mL 20.37068 20.37305 0.00237
Normality of NH,OH 0.0973
Reagent Blank Summary
Acetone Wash (M5 Pans) 15400 100 mL 5.08521 5.08522 0.00001
FT-006 ISO Template V213 12/18/18
Project No. M193411
Metal Shredder Facility 47 of 145 © Mostardi Platt




Client: Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions

Test Method: 29
Source Condition:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:

Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:

ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:

ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

FT-006 ISO Template

Project No. M193411
Metal Shredder Facility

Antimony (Sh)
121.75

Arsenic (As)
74.92

Barium (Ba)
137.33

Beryllium (Be)
9.01

Cadmium (Cd)
112.4

Chromium (Cr)
51.99

Cobalt (Co)
58.93

Copper (Cu)
63.55

Lead (Pb)
207.19

Manganese (Mn)
54.94

Nickel (Ni)
58.71

Normal
Run 1

DLL
8.2

DLL
1.39

ADL
122.75

BDL
0.27

ADL
2.239

ADL
18.8

DLL
2.77

ADL
46.27

ADL
67.78

ADL
60.95

ADL
20.13

V21.3
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Normal
Run 2

DLL
49

DLL
1.45

ADL
79.62

BDL
0.27

DLL
2.1

ADL
13.6

DLL
2.69

ADL
27.26

ADL
105

ADL
59.18

ADL
13.57

Normal
Run 3

BDL
3.4

BDL
12

ADL
41.22

BDL
0.27

DLL
1.53

ADL
16.1

ADL
1.616

ADL
28.48

ADL
43.37

ADL
37.07

ADL
10.04

12/18/18
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Test Location: Shredder Emissions

Test Method: 29
Source Condition:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

Identify Analyte:
Molecular Weight:
ug (net) collected:

FT-006 ISO Template

Project No. M193411
Metal Shredder Facility

Normal Normal
Run 1 Run 2
Phosphorus (P)
30.97 DLL ADL
222 401

Selenium (Se)

78.96 BDL BDL
3 3

Silver (Ag)
107.87 DLL DLL
0.73 0.54

Thallium (TI)
204.38 BDL BDL
0.36 0.36

Zinc (Zn)
65.37 ADL ADL

1576.2 1224.2

Mercury (Hg)
200.59 DLL DLL
15.9152  5.2627

V21.3
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Normal
Run 3

ADL
390

BDL

BDL
0.36

BDL
0.36

ADL
1019.8

DLL
6.472

12/18/18
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Your Project #: M193411-05
Site Location:  SIMS METAL MANAGEMENT

Attention: Data Reporting

Mostardi Platt

888 Industrial Rd
Eimhurst, IL

USA 60126-1121

Your C.0.C. #: 010-015, 001-003, 004-006, 007-009

Report Date: 2019/10/07
Report #: R5910543
Version: 2 - Final

CERTIFICATE OF ANALYSIS

BV LABS JOB #: B9R0442
Received: 2019/09/26, 16:45

Sample Matrix: Stack Sampling Train
# Samples Received: 4

Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Reference

Mercury 3C in HCI Rinse 4 2019/10/01 2019/10/04 BRL SOP-00104 EPA M29/M0O060 m

Mercury 2B in HNO3/H202 Imp. 4 2019/09/30 2019/10/02 BRL SOP-00104 EPA M29/M0060 m

Mercury 3A in HNO3 Rinse 4 2019/10/01 2019/10/04 BRL SOP-00104 EPA M29/M0060 m

Mercury 3B in KMn0O4/H2504 Imp. 4 2019/10/01 2019/10/02 BRL SOP-00104 EPA M29/M0060 m

Mercury 1B in Filter + Rinse (M29) 4 2019/09/30 2019/10/04 BRL SOP-00104 EPA29 m

Metals 8.H. in H202/HNO3 Imp.{6020B m) 4 2019/09/30 2019/10/01 BRL SOP-00103 / BRL SOP- EPA M29/CARB 436 m
00102

Metals F.H. in Filter + Rinses (6020B m) 4 2019/09/30 2019/10/04 BRL SOP-00103/ BRL SOP- EPA M29/CARB 436 m
00102

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may resuit in the apparent difference.
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Your Project #: M193411-05
Site Location:  SIMS METAL MANAGEMENT

Attention: Data Reporting

Mostardi Platt

888 Industrial Rd
Elmhurst, IL

USA 60126-1121

Your C.0.C. #: 010-015, 001-003, 004-006, 007-009

Report Date: 2019/10/07
Report #: R5910543
Version: 2 - Final

CERTIFICATE OF ANALYSIS

BV LABS JOB #: B9R0442
Received: 2019/09/26, 16:45

Bureau Veritas Laboratories

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Clayton Johnson, Project Manager - Air Toxics, Source Evaluation

Email: Clayton.Johnson@bvlabs.com

Phone# (905)817-5769

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per ISO/IEC 17025, signing the reports. For
Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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BV Labs Job #: BSR0442 Mostardi Platt
Report Date: 2019/10/07 Client Project #: M193411-05
Site Location:  SIMS METAL MANAGEMENT

EPA M29 METALS (FRONT & BACK SEPARATE)

IBV Labs ID KWS557 KWS559 KWS559 KWS560 KWS561

Sampling Date 2019/09/20 | 2019/09/20|2019/09/20 2019/09/20| 2019/09/20

COC Number 010-015 001-003 001-003 004-006 007-009

UNITS| M29- BLANK{ M29-R1 M29- R1 M29- R2 M29- R3 RDL | QC Batch
Lab-Dup

Front Half Antimony (Sb) ug <3.0 7.8 7.9 4.5 <3.0 3.0 | 6360423
Front Half Arsenic (As) ug <0.80 0.99 1.00 1.05 <0.80 0.80 | 6360423
Front Half Barium (Ba) ug 6.3 123 122 78.5 39.4 1.2 | 6360423
Front Half Beryllium (Be) ug <0.18 <0.18 <0.18 <0.18 <0.18 0.18 | 6360423
Front Half Cadmium (Cd) ug <0.18 2.06 2.04 2.01 1.44 0.18 | 6360423
Front Half Chromium (Cr) ug <3.0 16.4 16.3 11.6 8.7 3.0 | 6360423
Front Half Cobalt {Co) ug <0.18 2.68 2.64 2.60 1.05 0.18 | 6360423
Front Half Copper (Cu) ug <1.8 45.4 44.9 23.8 25.3 1.8 | 6360423
Front Half Lead (Pb) ug <0.60 67.3 68.9 104 41.8 0.60 | 6360423
Front Half Manganese (Mn) | ug <1.2 57.9 58.1 56.8 339 1.2 | 6360423
Front Half Nickel (Ni) ug 2.5 20.4 20.6 14.7 9.3 1.0 | 6360423
Front Half Phosphorus (P) ug <90 177 178 352 331 90 | 6360423
Front Half Selenium (Se) ug <2.0 <2.0 <2.0 <2.0 <2.0 2.0 | 6360423
Front Half Silver (Ag) ug <0.24 0.61 0.63 0.42 <0.24 0.24 | 6360423
Front Half Thallium (Tl) ug <0.24 <0.24 <0.24 <0.24 <0.24 0.24 | 6360423
Front Half Zinc (Zn) ug <10 1570 1530 1210 995 10 | 6360423
Back Half Antimony (Sb) ug <0.40 <0.40 <0.40 <0.40 <0.40 0.40 | 6360441
Back Half Arsenic (As) ug <0.40 <0.40 <0.40 <0.40 <0.40 0.40 | 6360441
Back Half Barium (Ba) ug 3.48 9.53 9.63 10.9 11.6 0.60 | 6360441
Back Half Beryllium (Be) ug <0.090 <0.090 <0.090 <0.090 <0.090 0.090| 6360441
Back Half Cadmium (Cd) ug <0.090 0.179 0.202 <0.090 <0.090 0.090| 6360441
Back Half Chromium (Cr} ug <1.5 2.4 2.4 2.0 7.4 1.5 | 6360441
Back Half Cobalt (Co) ug <0.090 <0.090 <0.090 <0.090 0.111 0.090| 6360441
Back Half Copper (Cu) ug 2.25 3.12 3.16 5.71 5.43 0.75 | 6360441
Back Half Lead (Pb) ug <0.30 0.48 0.47 1.00 1.57 0.30 | 6360441
Back Half Manganese (Mn) ug <0.60 3.05 3.18 2.38 317 0.60 | 6360441
Back Half Nicke! (Ni) ug <0.50 2.23 2.29 1.37 3.24 0.50 | 6360441
Back Half Phosphorus (P) ug <45 <45 <45 49 59 45 | 6360441
Back Half Selenium (Se) ug <1.0 <1.0 <1.0 <1.0 <1.0 1.0 | 6360441
Back Half Silver (Ag) ug <0.12 <0.12 <0.12 <0.12 <0.12 0.12 | 6360441
Back Half Thallium (T1) ug <0.12 <0.12 <0.12 <0.12 <0.12 0.12 | 6360441
Back Half Zinc (Zn) ug <5.0 6.2 6.3 14.2 24.8 5.0 | 6360441
RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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BV Labs Job #: B9R0442
Report Date: 2019/10/07

Mostardi Platt
Client Project #: M193411-05

Site Location:

EPA M29 MERCURY (STACK SAMPLING TRAIN)

SIMS METAL MANAGEMENT

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontaria, L5N 2L8 Te): (905) 817-5700 Toll-Free; 800-563-6266 Fax: {905) 817-5777 www.bvlabs.com

Project No. M193411 Microbiclogy testing is condurted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Metal Shredder Facility
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BV Labs ID KWS557 KWS559 KWS559 KWSS560 KWSS560
Sampling Date 2019/09/20 2019/09/20( 2019/09/20 2019/09/20 | 2019/09/20
COC Number 010-015 001-003 001-003 004-006 004-006
M29- R1 M29- R2
UNITS | M23- BLANK | RDL M29- R1 Lab-Dup RDL M29- R2 Lab-Dup RDL | QC Batch
1B Mercury (Hg) ug <0.015 0.015 0.118 N/A 0.015 0.031 N/A 0.015 | 6360437
2B Mercury (Hg) ug <0.15 0.15 <0.13 <0.13 0.13 <0.15 N/A 0.15 | 6361739
3A Mercury (Hg) ug <0.005 0.005 0.0072 N/A 0.0036 <0.0017 N/A 0.0017| 6362483
3B Mercury (Hg) ug <0.02 0.02 0.160 N/A 0.023 0.19 0.19 0.02 | 6361741
3C Mercury (Hg) ug <0.013 0.013 15.5 16.2 0.13 4.89 N/A 0.063 | 6362584
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
[BV Labs ID KWs561 | Kws561
[Sampling Date 2019/09/20] 2019/09/20
COC Number 007-009 007-009
UNITS| M29-R3 ':.Aazbg-;)Z?J RDL | QC Batch
1B Mercury (Hg) ug 0.027 0.029 0.015| 6360437
2B Mercury {Hg) ug <0.2 N/A 0.2 | 6361739
3A Mercury (Hg) ug 0.005 0.005 0.004| 6362483
3B Mercury {Hg) ug 1.17 N/A 0.02 | 6361741
3C Mercury (Hg) ug 5.07 N/A 0.075| 6362584
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
Page 4 of 14
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BV Labs Job #: B9R0442

Mostardi Platt

Report Date: 2019/10/07 Client Project #: M193411-05

Site Location:  SIMS METAL MANAGEMENT

TEST SUMMARY
BV Labs iD: KWS557 Collected: 2019/09/20
Sample ID:  M29- BLANK Shipped:
Matrix: Stack Sampling Train Received: 2019/09/26
Test Description Instrumentation Batch Extracted Date Anatyzed Analyst
Mercury 3C in HCI Rinse CV/AA 6362584 2019/10/01 2019/10/04 Meghaben Patel
Mercury 2B in HNO3/H202 imp. CV/AA 6361739 2019/09/30 2019/10/02 Meghaben Patel
Mercury 3A in HNO3 Rinse CV/AA 6362483 2019/10/01 2019/10/04 Meghaben Patel
Mercury 3B in KMn0O4/H2504 Imp. CV/AA 6361741 2019/10/01 2019/10/02 Meghaben Patel
Mercury 1B in Filter + Rinse (M29) CV/AA 6360437 2018/09/30 2019/10/04 Meghaben Patel
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 6360441 2019/09/30 2019/10/01 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 6360423 2019/09/30 2019/10/04 Nan Raykha
BV Labs ID:  KWS559 Collected: 2019/09/20
Sample ID: M2S-R1 Shipped:
Matrix: Stack Sampling Train Received: 2019/09/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCI Rinse CV/AA 6362584 2019/10/01 2019/10/04 Meghaben Patel
Mercury 2B in HNO3/H202 Imp. CV/AA 6361739 2019/09/30 2019/10/02 Meghaben Patel
Mercury 3A in HNO3 Rinse CV/AA 6362483 2018/10/01 2019/10/04 Meghaben Patel
Mercury 3B in KMn04/H2504 Imp. CV/AA 6361741 2019/10/01 2019/10/02 Meghaben Patel
Mercury 1B in Filter + Rinse (M29) CV/AA 6360437 2019/09/30 2019/10/04 Meghaben Patel
Metals B.H. in H202/HNO3 Imp.{(6020B m) ICP1/MS 6360441 2019/09/30 2019/10/01 Nan Raykha
Metals F.H. in Filter + Rinses {6020B m) ICP1/MS 6360423 2019/09/30 2019/10/04 Nan Raykha
BV Labs ID: KWS559 Dup Collected: 2019/09/20
Sample ID: M29-R1 Shipped:
Matrix: Stack Sampling Train Received: 2019/09/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCI Rinse CV/AA 6362584 2019/10/01 2019/10/04 Meghaben Patel
Mercury 2B in HNO3/H202 Imp. CV/AA 6361739 2019/09/30 2019/10/02 Meghaben Patel
Metals B.H. in H202/HNO3 Imp.{6020B m) ICP1/MS 6360441 2018/09/30 2019/10/01 Nan Raykha
Metals F.H. in Filter + Rinses {6020B m) ICP1/MS 6360423 2019/09/30 2019/10/04 Nan Raykha
BV Labs ID: KWS560 Collected: 2019/09/20
Sample ID:  M29-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2019/09/26
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCI Rinse CV/AA 6362584 2019/10/01 2019/10/04 Meghaben Patel
Mercury 2B in HNO3/H202 imp. CV/AA 6361739 2019/09/30 2019/10/02 Meghaben Patel
Mercury 3A in HNQ3 Rinse CV/AA 6362483 2019/10/01 2019/10/04 Meghaben Patel
Mercury 3B in KMnO4/H2504 Imp. CV/AA 6361741 2019/10/01 2019/10/02 Meghaben Patel
Mercury 1B in Filter + Rinse (M29} CV/AA 6360437 2019/09/30 2019/10/04 Meghaben Patel
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 6360441 2019/09/30 2019/10/01 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 6360423 2019/09/30 2019/10/04 Nan Raykha
Page 5 of 14
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BV Labs Job #: BOR0442
Report Date: 2019/10/07

Mostardi Platt
Client Project #: M193411-05

Site Location:

SIMS METAL MANAGEMENT

TEST SUMMARY
BV Labs ID: KWS560 Dup Collected: 2019/09/20
Sample ID: M29-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2019/09/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
| Mercury 3B in KMnO4/H2504 imp. CV/AA 6361741 2019/10/01 2019/10/02 Meghaben Patel
BV Labs ID: KWS561 Collected: 2019/09/20
Sample ID:  M29-R3 Shipped:
Matrix:  Stack Sampling Train Received: 2019/09/26
Test Describtion Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCI Rinse CV/AA 6362584 2019/10/01 2019/10/04 Meghaben Patel
Mercury 2B in HNO3/H202 Imp. CV/AA 6361739 2019/09/30 2019/10/02 Meghaben Patel
Mercury 3A in HNO3 Rinse CV/AA 6362483 2019/10/01 2019/10/04 Meghaben Patel
Mercury 3B in KMn0O4/H2504 Imp. CV/AA 6361741 2019/10/01 2019/10/02 Meghaben Patel
Mercury 1B in Filter + Rinse (M29) CV/AA 6360437 2019/09/30 2019/10/04 Meghaben Patel
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 6360441 2019/09/30 2019/10/01 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 6360423 2019/09/30 2019/10/04 Nan Raykha
BV Labs ID: KWSS561 Dup Collected: 2019/09/20
Sample ID: M29-R3 Shipped:
Matrix:  Stack Sampling Train Received: 2019/08/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3A in HNO3 Rinse CV/AA 6362483 2019/10/01 2019/10/04 Meghaben Patel
Mercury 1B in Filter + Rinse (M29) CV/AA 6360437 2019/09/30 2019/10/04 Meghaben Patel
Page 6 of 14
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BV Labs Job #: B9R0442 Mostardi Platt

Report Date: 2019/10/07 Client Project #: M193411-05

Site Location:  SIMS METAL MANAGEMENT

GENERAL COMMENTS

EPA M29 METALS (FRONT & BACK SEPARATE)
Metals F.H. in Filter + Rinses (6020B m): Post digestion duplicate and spike were done on sample KWS559.
Metals B.H. in H202/HNO3 Imp.{6020B m): Post digestion duplicate and spike were done on sample KWS559.

Results relate only to the items tested.
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BV Labs Job #: BSR0442
Report Date: 2019/10/07

Mostardi Platt
Client Project #: M193411-05
Site Location:

QUALITY ASSURANCE REPORT

SIMS METAL MANAGEMENT

QA/QC
Batch Init  QCType Parameter Date Analyzed Value % Recovery  UNITS  QCLimits
6360423 N_R  Matrix Spike(KWS559) Front Half Antimony (Sb) 2019/10/04 98 % 75-125
Front Half Arsenic (As) 2019/10/04 97 % 75-125
Front Half Barium (Ba) 2019/10/04 91 % 75-125
Front Half Beryllium (Be) 2019/10/04 92 % 75-125
Front Half Cadmium (Cd) 2019/10/04 98 % 75-125
Front Half Chromium (Cr) 2019/10/04 94 % 75 - 125
Front Half Cobalt (Co) 2019/10/04 97 % 75-125
Front Half Copper {Cu) 2019/10/04 98 % 75-125
Front Half Lead (Pb) 2019/10/04 97 % 75-125
Front Half Manganese {(Mn) 2019/10/04 93 % 75-125
Front Half Nickel (Ni) 2019/10/04 96 % 75 -125
Front Half Phosphorus (P) 2019/10/04 90 % 75-125
Front Half Selenium (Se) 2019/10/04 98 % 75-125
Front Half Silver (Ag) 2019/10/04 105 % 75-125
Front Half Thallium (TI) 2019/10/04 97 % 75-125
Front Half Zinc (Zn) 2019/10/04 106 % 75-125
6360423 N_R Matrix Spike DUP(KWS559) Front Half Antimony {Sb) 2019/10/04 97 % 75-125
Front Half Arsenic (As) 2019/10/04 97 % 75-125
Front Half Barium (Ba) 2019/10/04 93 % 75-125
Front Half Beryllium (Be) 2019/10/04 96 % 75-125
Front Half Cadmium (Cd) 2019/10/04 97 % 75-125
Front Half Chromium {Cr) 2019/10/04 93 % 75-125
Front Half Cobalt (Co) 2019/10/04 98 % 75-125
Front Half Copper (Cu) 2019/10/04 95 % 75-125
Front Half Lead (Pb) 2019/10/04 99 % 75-125
Front Half Manganese (Mn) 2019/10/04 93 % 75-125
Front Half Nickel (Ni) 2019/10/04 95 % 75-125
Front Half Phosphorus (P) 2019/10/04 88 % 75-125
Front Half Selenium (Se) 2019/10/04 97 % 75-125
Front Half Silver (Ag) 2019/10/04 104 % 75-125
Front Half Thallium (T1) 2018/10/04 100 % 75-125
Front Half Zinc (Zn) 2019/10/04 106 % 75-125
6360423 N_R MS/MSDRPD Front Half Antimony (Sb) 2019/10/04 0.23 % 20
Front Half Arsenic (As) 2019/10/04 0.25 % 20
Front Half Barium (Ba) 2019/10/04 2.7 % 20
Front Half Beryllium {Be) 2019/10/04 4.3 % 20
Front Half Cadmium (Cd) 2019/10/04 0.60 % 20
Front Half Chromium (Cr} 2019/10/04 1.3 % 20
Front Half Cobalt {Co) 2019/10/04 0.89 % 20
Front Half Copper (Cu) 2019/10/04 3.1 % 20
Front Half Lead (Pb) 2019/10/04 1.6 % 20
Front Half Manganese (Mn) 2018/10/04 0 % 20
Front Half Nickel (Ni} 2018/10/04 1.2 % 20
Front Half Phosphorus (P) 2019/10/04 0.26 % 20
Front Half Selenium (Se) 2013/10/04 1.2 % 20
Front Half Silver (Ag) 2019/10/04 0.24 % 20
Front Half Thallium (T1) 2019/10/04 3.1 % 20
Front Half Zinc (Zn) 2019/10/04 0.31 % 20
6360423 N_R Spiked Blank Front Half Antimony (Sb) 2019/10/04 98 % 85-115
Front Half Arsenic (As) 2019/10/04 103 % 85-115
Front Half Barium (Ba) 2018/10/04 96 % 85-115
Front Half Beryllium (Be) 2018/10/04 103 % 85 -115
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BV Labs Job #: BOR0442
Report Date: 2019/10/07

Mostardi Platt

Client Project #: M193411-05
SIMS METAL MANAGEMENT

Site Location:

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init  QCType Parameter Date Analyzed Value % Recovery  UNITS QC Limits

Front Half Cadmium (Cd) 2019/10/04 98 % 85-115
Front Half Chromium (Cr} 2019/10/04 102 % 85-115
Front Half Cobalt (Co) 2019/10/04 103 % 85-115
Front Half Copper (Cu) 2019/10/04 104 % 85-115
Front Half Lead (Pb) 2019/10/04 99 % 85-115
Front Half Manganese (Mn) 2019/10/04 97 % 85-115
Front Half Nickel (Ni) 2019/10/04 101 % 85-115
Front Half Phosphorus (P) 2019/10/04 107 % 85-115
Front Half Selenium (Se) 2019/10/04 102 % 85-115
Front Half Silver {Ag) 2019/10/04 100 % 85-115
Front Half Thailium {T1} 2019/10/04 100 % 85-115
Front Half Zinc {Zn) 2019/10/04 100 % 85-115

6360423 N_R Spiked Blank DUP Front Half Antimony (Sb) 2019/10/04 100 % 85-115
Front Half Arsenic (As) 2018/10/04 104 % 85-115
Front Half Barium (Ba) 2019/10/04 100 % 85-115
Front Half Beryllium (Be) 2019/10/04 102 % 85-115
Front Half Cadmium {(Cd) 2018/10/04 101 % 85-115
Front Half Chromium {Cr) 2018/10/04 103 % 85-115
Front Half Cobalt {Co) 2019/10/04 105 % 85-115
Front Half Copper (Cu) 2019/10/04 106 % 85-115
Front Half Lead (Pb) 2019/10/04 101 % 85-115
Front Half Manganese {(Mn) 2018/10/04 98 % 85-115
Front Half Nickel (Ni) 2019/10/04 101 % 85-115
Front Half Phosphorus (P) 2019/10/04 104 % 85-115
Front Half Selenium (Se) 2019/10/04 102 % 85-115
Front Half Silver (Ag) 2019/10/04 102 % 85-115
Front Half Thallium (T1) 2019/10/04 101 % 85-115
Front Half Zinc (Zn) 2019/10/04 101 % 85-115

6360423 N_R RPD Front Half Antimony (Sb) 2019/10/04 1.8 % 20
Front Half Arsenic (As) 2019/10/04 10 % 20
Front Half Barium (Ba} 2019/10/04 3.6 % 20
Front Half Beryllium (Be) 2019/10/04 0.53 % 20
Front Half Cadmium (Cd) 2019/10/04 2.9 % 20
Front Half Chromium (Cr) 2019/10/04 0.60 % 20
Front Half Cobalt (Co) 2019/10/04 1.9 % 20
Front Half Copper (Cu) 2019/10/04 1.9 % 20
Front Half Lead (Pb) 2019/10/04 1.9 % 20
Front Half Manganese (Mn) 2019/10/04 0.66 % 20
Front Half Nickel (Ni) 2019/10/04 0.60 % 20
Front Half Phosphorus (P) 2019/10/04 3.2 % 20
Front Half Selenium (Se) 2015/10/04 0.48 % 20
Front Half Silver (Ag) 2019/10/04 2.4 % 20
Front Half Thallium (T1} 2019/10/04 0.78 % 20
Front Half Zinc (Zn) 2019/10/04 11 % 20

6360423 N_R Method Blank Front Half Antimony {Sb) 2019/10/04 <3.0 ug
Front Half Arsenic (As) 2019/10/04 <0.80 ug
Front Half Barium (Ba) 2019/10/04 <1.2 ug
Front Half Beryllium (Be) 2019/10/04 <0.18 ug
Front Half Cadmium (Cd) 2019/10/04 <0.18 ug
Front Half Chromium (Cr) 2019/10/04 <3.0 ug
Front Half Cobalt (Co) 2019/10/04 <0.18 ug
Front Half Copper (Cu) 2019/10/04 <1.8 ug

Page 9 of 14

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontaria, L5N 2L8 Tel: {905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www. bvlabs.com

Project No. M193411 Microhiclogy testing is conducted at 6660 Campobelio Rd, Chemistry testing is conducted at 6740 Campobelio Rd.

Metal Shredder Facility

58 of 145

© Mostardi Platt




[VERITAS |
BV Labs Job #: BOR0442
Report Date: 2019/10/07

Mostardi Platt

Client Project #: M193411-05
SIMS METAL MANAGEMENT

Site Location:

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init  QCType Parameter Date Analyzed Value % Recovery  UNITS  QC Limits

Front Half Lead (Pb) 2019/10/04 <0.60 ug
Front Half Manganese {(Mn) 2019/10/04 <1.2 ug
Front Half Nickel (Ni) 2019/10/04 <1.0 ug
Front Half Phosphorus (P) 2019/10/04 <80 ug
Front Half Selenium (Se) 2019/10/04 <2.0 ug
Front Half Silver (Ag) 2019/10/04 <0.24 ug
Front Half Thallium (T} 2019/10/04 <0.24 ug
Front Half Zinc (Zn) 2019/10/04 <10 ug

6360423 N_R RPD-Sample/Sample Dup  Front Half Antimony {Sb) 2019/10/04 0.40 % 20
Front Half Arsenic {As} 2019/10/04 1.0 % 20
Front Half Barium (Ba) 2019/10/04 0.72 % 20
Front Half Beryllium {Be) 2019/10/04 NC % 20
Front Half Cadmium {Cd) 2019/10/04 0.88 % 20
Front Half Chromium (Cr) 2019/10/04 0.93 % 20
Front Half Cobalt (Co} 2019/10/04 1.5 % 20
Front Half Copper (Cu) 2019/10/04 1.1 % 20
Front Half Lead (Pb) 20189/10/04 2.3 % 20
Front Half Manganese (Mn) 2019/10/04 0.21 % 20
Front Half Nickel (Ni) 2019/10/04 1.0 % 20
Front Half Phosphorus (P) 2019/10/04 0.21 % 20
Front Half Selenium (Se) 2019/10/04 NC % 20
Front Half Silver (Ag) 2019/10/04 3.5 % 20
Front Half Thallium (T1} 2019/10/04 NC % 20
Front Half Zinc (Zn) 2019/10/04 2.5 % 20

6360437 MPD Reagent Blank 1B Mercury (Hg) 2019/10/04 <0.015 ug

6360437 MPD Matrix Spike(KWS561) 1B Mercury (Hg) 2018/10/04 94 % 85 -115

6360437 MPD Matrix Spike DUP(KWS561) 1B Mercury (Hg) 2019/10/04 96 % 85-115

6360437 MPD MS/MSD RPD 1B Mercury (Hg) 2019/10/04 1.9 % 20

6360437 MPD Spiked Blank 1B Mercury (Hg) 2018/10/04 95 % 90-110

6360437 MPD Spiked Blank DUP 1B Mercury (Hg) 2019/10/04 93 % 90 - 110

6360437 MPD RPD 1B Mercury (Hg) 2019/10/04 1.5 % 20

6360437 MPD Method Blank 1B Mercury (Hg) 2019/10/04 <0.015 ug

6360437 MPD RPD-Sample/Sample Dup 1B Mercury (Hg) 2019/10/04 6.9 % 20

6360441 N_R  Matrix Spike(KWS559) Back Half Antimony (Sb) 2019/10/01 100 % 75-125
Back Half Arsenic (As) 2019/10/01 99 % 75 - 125
Back Half Barium {Ba) 2019/10/01 101 % 75-125
Back Haif Beryllium {Be) 2019/10/01 104 % 75 -125
Back Half Cadmium (Cd) 2019/10/01 98 % 75-125
Back Half Chromium (Cr) 2019/10/01 97 % 75-125
Back Half Cobalt (Co) 2019/10/01 98 % 75-125
Back Half Copper (Cu) 2019/10/01 97 % 75-125
Back Half Lead (Pb) 2019/10/01 102 % 75 -125
Back Half Manganese (Mn} 2019/10/01 102 % 75-125
Back Half Nickel {Ni) 2019/10/01 101 % 75 -125
Back Half Phosphorus (P) 2019/10/01 98 % 75-125
Back Half Selenium (Se) 2019/10/01 97 % 75-125
Back Half Silver (Ag) 2019/10/01 94 % 75-125
Back Half Thallium (T1) 2019/10/01 101 % 75-125
Back Half Zinc {Zn) 2019/10/01 97 % 75-125

6360441 N_R  Matrix Spike DUP(KWS559) Back Half Antimony (Sb) 2019/10/01 101 % 75-125
Back Half Arsenic (As) 2019/10/01 99 % 75-125
Back Half Barium (Ba) 2019/10/01 101 % 75-125
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Report Date: 2019/10/07

Mostardi Platt

Client Project #: M193411-05
SIMS METAL MANAGEMENT

Site Location:

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init  QCType Parameter Date Analyzed Value % Recovery UNITS  QC Limits
Back Half Beryllium (Be) 2019/10/01 102 % 75-125
Back Half Cadmium (Cd) 2019/10/01 99 % 75-125
Back Half Chromium (Cr) 2019/10/01 98 % 75-125
Back Half Cobalt (Co) 2019/10/01 99 % 75-125
Back Half Copper {Cu} 2019/10/01 97 % 75-125
Back Half Lead {Pb) 2019/10/01 100 % 75-125
Back Half Manganese (Mn) 2018/10/01 104 % 75-125
Back Half Nickel (Ni} 2019/10/01 102 % 75 - 125
Back Half Phosphorus (P} 2015/10/01 99 % 75-125
Back Half Selenium (Se) 2015/10/01 98 % 75-125
Back Half Silver (Ag) 2019/10/01 94 % 75-125
Back Half Thallium (T1) 2019/10/01 101 % 75-125
Back Half Zinc (Zn) 2019/10/01 97 % 75 -125
6360441 N_R MS/MSD RPD Back Half Antimony (Sb) 2019/10/01 0.31 % 20
Back Half Arsenic (As) 2019/10/01 0.60 % 20
Back Half Barium (Ba) 2019/10/01 0.27 % 20
Back Half Beryllium (Be}) 2019/10/01 1.9 % 20
Back Half Cadmium {Cd) 2015/10/01 1.2 % 20
Back Half Chromium (Cr} 2019/10/01 1.2 % 20
Back Half Cobalt (Co) 2019/10/01 1.4 % 20
Back Half Copper (Cu) 2019/10/01 0.041 % 20
Back Half Lead (Pb) 2019/10/01 1.8 % 20
Back Half Manganese {(Mn) 2019/10/01 1.9 % 20
Back Half Nickel (Ni) 2019/10/01 1.5 % 20
Back Half Phosphorus (P) 2019/10/01 1.1 % 20
Back Half Selenium (Se) 2018/10/01 0.81 % 20
Back Half Silver (Ag) 2019/10/01 0.47 % 20
Back Half Thallium (Tl} 2019/10/01 0.54 % 20
Back Half Zinc (Zn) 2019/10/01 0.10 % 20
6360441 N_R Spiked Blank Back Half Antimany {Sb) 2019/10/01 100 % 85-115
Back Half Arsenic {As) 2018/10/01 99 % 85-115
Back Half Barium (Ba) 2019/10/01 99 % 85-115
Back Half Beryllium (Be) 2019/10/01 99 % 85-115
Back Half Cadmium {Cd) 2019/10/01 99 % 85-115
Back Half Chromium (Cr} 2019/10/01 97 % 85 -115
Back Half Cobalt (Co) 2019/10/01 97 % 85-115
Back Half Copper (Cu) 2019/10/01 97 % 85-115
Back Half Lead (Pb) 2019/10/01 100 % 85-115
Back Half Manganese (Mn) 2019/10/01 100 % 85 - 115
Back Half Nickel (Ni} 2019/10/01 100 % 85-115
Back Half Phosphorus (P) 2018/10/01 108 % 85-115
Back Half Selenium (Se) 2019/10/01 99 % 85-115
Back Half Silver (Ag) 2019/10/01 98 % 85-115
Back Half Thallium (T) 2019/10/01 103 % 85 - 115
Back Half Zinc (Zn) 2019/10/01 98 % 85-115
6360441 N_R Spiked Blank DUP Back Half Antimony (Sb) 2019/10/01 104 % 85 -115
Back Half Arsenic (As) 2019/10/01 103 % 85-115
Back Half Barium (Ba) 2019/10/01 102 % 85-115
Back Half Beryllium (Be) 2019/10/01 100 % 85-115
Back Half Cadmium {Cd) 2019/10/01 101 % 85-115
Back Half Chromium (Cr}) 2019/10/01 101 % 85-115
Back Half Cobalt (Co) 2019/10/01 100 % 85 - 115
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BV Labs Job #: BOR0442
Report Date: 2019/10/07

Mostardi Platt

Client Project #: M193411-05
SIMS METAL MANAGEMENT

Site Location:

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init  QC Type Parameter Date Analyzed Value % Recovery  UNITS  QC Limits

Back Half Copper (Cu) 2019/10/01 101 % 85-115
Back Half Lead (Pb) 2019/10/01 102 % 85-115
Back Half Manganese (Mn) 2019/10/01 104 % 85-115
Back Half Nickel (Ni) 2019/10/01 104 % 85-115
Back Half Phosphorus (P) 2019/10/01 113 % 85-115
Back Half Selenium (Se) 2019/10/01 101 % 85-115
Back Half Silver (Ag) 2019/10/01 102 % 85-115
Back Half Thallium (T 2019/10/01 102 % 85-115
Back Half Zinc {Zn) 2019/10/01 101 % 85-115

6360441 N_R RPD Back Half Antimony (Sb) 2019/10/01 4.2 % 20
Back Half Arsenic (As) 2019/10/01 4.0 % 20
Back Half Barium {Ba) 2019/10/01 2.6 % 20
Back Half Beryllium (Be) 2018/10/01 1.0 % 20
Back Half Cadmium {Cd} 2019/10/01 2.1 % 20
Back Half Chromium (Cr} 2019/10/01 3.8 % 20
Back Half Cobalt {Co) 2019/10/01 3,2 % 20
Back Half Copper (Cu) 2019/10/01 3,5 % 20
Back Half Lead (Pb) 2019/10/01 2.7 % 20
Back Half Manganese {Mn) 2019/10/01 4,2 % 20
Back Half Nickel (Ni) 2019/10/01 33 % 20
Back Half Phosphorus (P) 2019/10/01 4.2 % 20
Back Half Selenium (Se} 2019/10/01 2.3 % 20
Back Half Silver (Ag) 2019/10/01 3.1 % 20
Back Half Thallium (T1) 2019/10/01 0.87 % 20
Back Half Zinc (Zn) 2019/10/01 2.6 % 20

6360441 N_R Method Blank Back Half Antimony (Sb) 2019/10/01 <0.40 ug
Back Half Arsenic (As) 2019/10/01 <0.40 ug
Back Half Barium (Ba) 2019/10/01 <0.60 ug
Back Half Beryllium (Be) 2019/10/01 <0.090 ug
Back Half Cadmium {Cd) 2019/10/01 <0.090 ug
Back Half Chromium {Cr} 2019/10/01 <1.5 ug
Back Half Cobalt (Co) 2018/10/01 <0.090 ug
Back Half Copper (Cu) 2019/10/01 <0.75 ug
Back Half Lead (Pb) 2019/10/01 <0.30 ug
Back Half Manganese {Mn) 2019/10/01 <0.60 ug
Back Half Nickel (Ni) 2019/10/01 <0.50 ug
Back Half Phosphorus (P) 2019/10/01 <45 ug
Back Half Selenium (Se) 2018/10/01 <1.0 ug
Back Half Silver (Ag) 2018/10/01 <0.12 ug
Back Half Thallium (TI) 2019/10/01 <0.12 ug
Back Half Zinc (Zn) 2018/10/01 <5.0 ug

6360441 N_R RPD-Sample/Sample Dup  Back Half Antimony (Sb) 2019/10/01 NC % 20
Back Half Arsenic (As) 2019/10/01 NC % 20
Back Half Barium (Ba) 2019/10/01 1.1 % 20
Back Half Beryllium (Be) 2019/10/01 NC % 20
Back Half Cadmium {Cd) 2019/10/01 12 % 20
Back Half Chromium {Cr) 2019/10/01 1.4 % 20
Back Half Cobalt (Co) 2018/10/01 NC % 20
Back Half Copper (Cu} 2019/10/01 1.3 % 20
Back Half Lead (Pb) 2019/10/01 2.0 % 20
Back Half Manganese (Mn) 2019/10/01 4.1 % 20
Back Half Nickel (Ni) 2019/10/01 2.7 % 20
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BV Labs Job #: BOR0442
Report Date: 2019/10/07

Mostardi Platt

Client Project #: M193411-05
SIMS METAL MANAGEMENT

Site Location:

QUALITY ASSURANCE REPORT(CONT'D)

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Reagent Blank: A blank matrix containing all reagents used in the analytical procedure. Used to determine any analytical contamination.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QA/QC
Batch Init  QCType Parameter Date Analyzed Value % Recovery UNITS  QC Limits
Back Half Phosphorus (P) 2018/10/01 NC % 20
Back Half Selenium (Se) 2019/10/01 NC % 20
Back Half Silver (Ag) 2019/10/01 NC % 20
Back Half Thallium (TI) 2018/10/01 NC % 20
Back Half Zinc (Zn) 2019/10/01 0.57 % 20
6361739 MPD Matrix Spike(KWS559) 2B Mercury {Hg) 2018/10/02 94 % 85-115
6361739 MPD Matrix Spike DUP(KWS559) 2B Mercury {Hg) 2019/10/02 95 % 85-115
6361739 MPD MS/MSD RPD 2B Mercury {Hg) 2019/10/02 0.85 % 20
6361739 MPD Spiked Blank 2B Mercury {Hg) 2019/10/02 99 % 90 - 110
6361739 MPD Spiked Blank DUP 2B Mercury {Hg) 2018/10/02 99 % 90 - 110
6361739 MPD RPD 2B Mercury {Hg) 2019/10/02 0.10 % 20
6361739 MPD Method Blank 2B Mercury {Hg) 2019/10/02 <0.015 ug
6361739 MPD RPD - Sample/Sample Dup 2B Mercury (Hg) 2018/10/02 NC % 20
6361741 MPD Reagent Blank 3B Mercury (Hg) 2019/10/02 <0.013 ug
6361741 MPD Matrix Spike{KWS560) 3B Mercury {Hg) 2019/10/02 97 % 85-115
6361741 MPD Matrix Spike DUP{KWS560) 3B Mercury (Hg) 2019/10/02 97 % 85-115
6361741 MPD MS/MSD RPD 3B Mercury (Hg) 2019/10/02 0.72 % 20
6361741 MPD Spiked Blank 3B Mercury (Hg) 2019/10/02 99 % 90-110
6361741 MPD Spiked Blank DUP 3B Mercury (Hg) 2019/10/02 101 % 90 - 110
6361741 MPD RPD 3B Mercury (Hg) 2019/10/02 1.7 % 20
6361741 MPD Method Blank 3B Mercury (Hg) 2019/10/02 <0.013 ug
6361741 MPD RPD - Sample/Sample Dup 3B Mercury (Hg) 2019/10/02 0.89 % 20
6362483 MPD Matrix Spike(KWS561) 3A Mercury (Hg) 2019/10/04 97 % 85-115
6362483 MPD Spiked Blank 3A Mercury (Hg) 2019/10/04 101 % 90 - 110
6362483 MPD Spiked Blank DUP 3A Mercury {Hg) 2019/10/04 100 % 90- 110
6362483 MPD RPD 3A Mercury (Hg) 2019/10/04 1.0 % 20
6362483 MPD Method Blank 3A Mercury {Hg} 2019/10/04 <0.005 ug
6362483 MPD RPD - Sample/Sample Dup  3A Mercury (Hg) 2019/10/04 3.8 % 20
6362584 MPD Reagent Blank 3C Mercury (Hg) 2019/10/04 <0.013 ug
6362584 MPD Matrix Spike{(KWS559) 3C Mercury (Hg) 2019/10/04 84 (1) % 85-115
6362584 MPD Matrix Spike DUP(KWS559) 3C Mercury (Hg) 2019/10/04 99 % 85-115
6362584 MPD MS/MSD RPD 3C Mercury {Hg) 2019/10/04 17 % 20
6362584 MPD Spiked Blank 3C Mercury {Hg) 2019/10/04 98 % 90 - 110
6362584 MPD Spiked Blank DUP 3C Mercury (Hg) 2019/10/04 98 % 90-110
6362584 MPD RPD 3C Mercury {Hg) 2019/10/04 0.41 % 20
6362584 MPD Method Blank 3C Mercury (Hg) 2019/10/04 <0.013 ug
6362584 MPD RPD - Sample/Sample Dup  3C Mercury (Hg) 2019/10/04 44 % 20
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

NC {Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation {absolute
difference <= 2x RDL).

(1) Matrix spike could not be calculated accurately due to high mercury content in the native sample.

Project No. M193411 Microbiology testing is conducted at 6660 Campobello Rd. Cheristry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: B9R0442 Mostardi Platt

Report Date: 2019/10/07 Client Project #: M193411-05

Site Location: SIMS METAL MANAGEMENT

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Y

v
John Bowman, Supervisor, Metals Group

Walt Wang, Scientific Speci‘gl"iét — Inorganic

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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Client:

Facility:

Test Location:
Project #:

Test Method:
Test Engineer:
Test Technician:

Temp ID:

Meter ID:

Pitot ID:

Filter ID:

Filter Pre-Weight (grams):
Nozzle Diameter (Inches):
Meter Calibration Date:

Meter Calibration Factor (Y):
Meter Orifice Setting (Delta H):
Nozzle Kit ID Number and Material:
Pitot Tube Coefficient:

Probe Length (Feet):

Probe Liner Material:

Sample Plane:

Port Length (Inches):

Port Size (Diameter, Inches):
Port Type:

Duct Shape:

Diameter (Feet):

Duct Area (Square Feet):

Upstream Diameters:
Downstream Diameters:
Number of Ports Sampled:
Number of Points per Port:
Minutes per Point:

Minutes per Reading:

Total Number of Traverse Points:
Test Length (Minutes):

Train Type:

Source Condition:

Diluent Model/Serial Number:
Moisture Balance ID:

# of Runs

FT-006 ISO Template

Project No. M193411
Metal Shredder Facility

Metal Management Midwest, Inc.

R1
CM31
CM31

120
13926

0.45002
0.174

9/6/2019
0.998

1.903
Teflon 11

V21.3
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Paulina Street Facility
Shredder Emissions
M193411
5/202
JJc
DPP1
R2
CM31
CM31
120
13925
0.45043
0.174
9/6/2019

0.998
1.903
Teflon 11
0.840
6.0
Glass

Horizontal
1.00
4,50

Nipple
Circular
4,167

13.638

1.4
4.5
2
12
3.0
3.0
24
72
Hot Box
Normal
Ecom
S10-33
3

R3
CM31
CM31

120
13927

0.44822
0.174

9/6/2019
0.998

1.903
Teflon 11

12/18/18
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Run 1-Method 5/202

Client: Metal Management Midwest, Inc. Date: 9/20/19
Facility: Paulina Street Facility Start Time: 9:00
Test Location: Shredder Emissions End Time: 10:26
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 0.69 in. H,0O Static Pressure -3.00 in. H,0O
Meter Temperature, Tm: 88.2 °F Flue Pressure (Ps): 29.30 in. Hg. abs.
Sqrt AP: 0.817 in. H,0O Carbon Dioxide: 0.00 %
Stack Temperature, Ts: 88.4 °F Oxygen: 21.00 %
Meter Volume, Vm: 33219 ft Nitrogen: 79.00 %
Meter Volume, Vmstd: 31.557  dscf Gas Weight dry, Md: 28.840 Ib/lb mole
Meter Volume, Vwstd: 2.261 wscf Gas Weight wet, Ms: 28.341 Ib/Ib mole
Isokinetic Variance: 103.2 %l Excess Air: -—- %
Gas Velocity, Vs: 47.683 fps
Test Length: 72.00 in mins. Volumetric Flow: 39,017 acfm
Nozzle Diameter: 0.174 in inches Volumetric Flow: 35,093 dscfm
Barometric Pressure: 29.52 in Hg Volumetric Flow: 36,785 scfm
Filter ID: 13926
MOISTURE DETERMINATION
Initial Impinger Content: 17284 ml Silica Initial Wt. 842.2 grams
Final Impinger Content: 17629 ml Silica Final Wt. 855.7 grams
Impinger Difference: 345 ml Silica Difference: 135 grams
Total Water Gain: 48.0 Moisture, Bws: 0.067 Supersaturation Value, Bws: 0.046
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger CPM Filter
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 ft’ °F °F °F °F °F °F °F
1-1 9:00:00 0.90 0.93 921.002 86 83 81 250 252 66 82
-2 9:03:00 0.70 0.72 922.590 88 83 82 249 252 66 83
-3 9:06:00 0.65 0.66 924.520 88 84 82 250 255 65 84
-4 9:09:00 0.60 0.62 925.320 88 84 83 251 255 64 85
-5 9:12:00 0.82 0.84 926.660 89 85 84 253 255 63 85
-6 9:15:00 0.80 0.82 928.190 89 85 84 254 257 63 85
-7 9:18:00 0.79 0.81 929.700 89 86 85 255 256 62 85
-8 9:21:00 0.77 0.80 931.190 89 87 85 254 255 62 84
-9 9:24:00 0.76 0.78 932.680 90 88 86 256 255 61 83
-10 9:27:00 0.82 0.84 934.150 90 89 86 254 254 62 83
-11 9:30:00 0.79 0.82 935.680 90 91 86 254 255 61 83
-12 9:33:00 0.76 0.79 937.180 90 91 87 253 255 62 83
9:36:00 938.663
1-1 9:50:00 0.81 0.84 938.663 89 91 86 252 251 60 82
-2 9:53:00 0.77 0.80 940.160 89 92 93 252 251 61 81
-3 9:56:00 0.75 0.78 941.660 86 92 88 253 254 61 82
-4 9:59:00 0.52 0.54 943.140 86 93 88 254 254 62 83
-5 10:02:00 0.51 0.53 944.370 88 93 89 249 250 63 82
-6 10:05:00 0.52 0.54 945.590 89 93 89 250 251 63 83
-7 10:08:00 0.56 0.58 946.820 89 94 89 250 250 64 82
-8 10:11:00 0.53 0.55 948.100 88 94 89 251 253 63 82
-9 10:14:00 0.59 0.62 949.330 89 94 90 252 254 62 82
-10 10:17:00 0.59 0.62 950.650 88 94 90 253 249 61 83
-11 10:20:00 0.45 0.41 951.960 87 94 90 255 249 61 83
-12 10:23:00 0.43 0.43 953.100 88 93 90 255 253 61 82
10:26:00 954.221
Total 1:12:00 33.219 89.7 86.8
Average 0.69 88.4 88.2
Min 0.41 86.0 81.0
Max 0.93 90.0 94.0
FT-006 ISO Template V21.3 12/18/18
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IMPINGER WEIGHT SHEET - RUN 1

Client: Metal Management Midwest, Inc.  Scale Calibration Check Date: 9/20/2019
Facility: Paulina Street Facility Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Shredder Emissions
Project #: M193411 250 grams: 250.1
Date: 9/20/2019
Test Method: 5/202 500 grams: 499.9
Weighed/Measured By: ELE
Balance ID: S10-33 750 grams: 750.1
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
Empty 430.7 413.8 16.9
Empty 582.0 583.7 -1.7
DI Water 750.2 730.9 19.3
Silica Gel 855.7 842.2 135
1,762.9 1,728.4 34.5
Liquid Final Liquid Initial Liquid Gain
855.7 842.2 13.5
Silica Final Silica Initial Silica Gain

FT-006 ISO Template

Project No. M193411
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Run 2-Method 5/202

Client: Metal Management Midwest, Inc. Date: 9/20/19
Facility: Paulina Street Facility Start Time: 11:30
Test Location: Shredder Emissions End Time: 13:01
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 0.81 In. H,O Static Pressure -3.00 in. H,O
Meter Temperature, Tm: 97.0 °F Flue Pressure (Ps): 29.27 in. Hg. abs.
Sqrt AP: 0.876 In. H,O Carbon Dioxide: 0.00 %
Stack Temperature, Ts: 93.8 °F Oxygen: 21.00 %
Meter Volume, Vm: 36.067 ft° Nitrogen: 79.0 %
Meter Volume, Vmstd: 33.699  dscf Gas Weight dry, Md: 28.840 Ib/lb mole
Meter Volume, Vwstd: 1.187 wscf Gas Weight wet, Ms: 28.471 Ib/lb mole
Isokinetic Variance: 102.3 %l Excess Air: %
Gas Velocity, Vs: 51.276 fps
Test Length: 72.00 in mins. Volumetric Flow: 41,957 acfm
Nozzle Diameter: 0.174 ininches Volumetric Flow: 37,804 dscfm
Barometric Pressure: 29.49 in Hg Volumetric Flow: 39,136 scfm

Filter ID: 13925
Filter Pre Weight (grams):  0.45043
MOISTURE DETERMINATION

Initial Impinger Content: 1760.2 ml Silica Initial Wt. 852.9 grams
Final Impinger Content: 1769.3 ml Silica Final Wt. 869.0 grams
Impinger Difference: 9.1 ml Silica Difference: 16.1 grams
Total Water Gain: 25.2 Moisture, Bws: 0.034 Supersaturation Value, Bws: 0.055
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger CPM Filter
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 ft® °F °F °F °F °F °F °F
1-1 11:30:00 0.87 1.30 961.863 91 92 91 245 227 62 83
-2 11:33:00 0.69 0.71 962.510 91 92 91 246 230 63 82
-3 11:36:00 0.76 0.78 964.300 96 96 93 248 232 63 83
-4 11:39:00 0.76 0.78 965.640 97 96 93 248 232 64 83
-5 11:42:00 0.77 0.79 967.120 97 96 92 248 231 63 84
-6 11:45:00 0.78 0.80 968.710 98 97 93 252 231 62 82
-7 11:48:00 0.67 0.69 969.940 90 97 93 252 231 63 82
-8 11:56:00 0.82 0.84 971.360 92 97 93 251 230 63 81
-9 11:59:00 0.81 0.83 973.310 92 98 93 250 230 62 82
-10 12:02:00 0.83 0.85 974.850 91 98 94 250 231 62 82
-11 12:05:00 0.82 0.84 976.290 92 100 94 249 230 62 83
-12 12:08:00 0.86 0.88 977.580 93 99 94 248 229 63 84
12:11:00 979.161
1-1 12:22:00 0.73 0.75 979.161 94 98 96 248 231 63 83
-2 12:25:00 0.73 0.75 980.780 94 100 96 247 231 64 83
-3 12:28:00 0.72 0.74 982.190 95 100 96 247 231 64 82
-4 12:31:00 0.70 0.72 983.560 96 101 97 247 230 65 84
-5 12:37:00 0.73 0.75 984.840 97 101 97 251 230 64 83
-6 12:40:00 0.79 0.81 986.550 93 101 97 251 230 63 84
-7 12:43:00 0.79 0.81 988.080 93 102 97 249 230 62 84
-8 12:46:00 0.83 0.85 989.570 93 103 98 248 229 63 83
-9 12:49:00 0.68 0.69 991.290 94 102 98 249 230 64 83
-10 12:52:00 0.69 0.71 992.530 94 102 98 250 230 63 82
-11 12:55:00 0.80 0.82 993.970 93 103 98 251 230 63 82
-12 12:58:00 0.81 0.83 995.480 94 104 98 250 229 62 81
13:01:00 997.930
Total 1:20:00 36.067 99.0 95.0
Average 0.81 93.8 97.0
Min 0.69 90.0 91.0
Max 1.30 98.0 104.0
FT-006 ISO Template V21.3 12/18/18
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IMPINGER WEIGHT SHEET - RUN 2

Client: Metal Management Midwest, Inc.  Scale Calibration Check Date: 9/20/2019
Facility: Paulina Street Facility Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Shredder Emissions
Project #: M193411 250 grams: 250.1
Date: 9/20/2019
Test Method: 5/202 500 grams: 499.9
Weighed/Measured By: ELE
Balance ID: S10-33 750 grams: 750.1
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
Empty 412.7 415.3 -2.6
Empty 626.1 629.2 -3.1
DI Water 730.5 715.7 14.8
Silica Gel 869.0 852.9 16.1
1,769.3 1,760.2 9.1
Liquid Final Liquid Initial Liquid Gain
869.0 852.9 16.1
Silica Final Silica Initial Silica Gain

FT-006 ISO Template
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Run 3-Method 5/202

Client: Metal Management Midwest, Inc. Date: 9/20/19
Facility: Paulina Street Facility Start Time: 13:51
Test Location: Shredder Emissions End Time: 15:13
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 0.83 In. H,O Static Pressure -3.00 in. H,O
Meter Temperature, Tm: 104.0 °F Flue Pressure (Ps): 29.27 in. Hg. abs.
Sqrt AP: 0.894 In. H,O Carbon Dioxide: 0.00 %
Stack Temperature, Ts: 92.3 °F Oxygen: 21.00 %
Meter Volume, Vm: 36739 ft° Nitrogen: 79 %
Meter Volume, Vmstd: 33.901  dscf Gas Weight dry, Md: 28.840 Ib/lb mole
Meter Volume, Vwstd: 1.889 wscf Gas Weight wet, Ms: 28.276 Ib/lb mole
Isokinetic Variance: 102.3 %l Excess Air: %
Gas Velocity, Vs: 52.431 fps
Test Length: 72.00 in mins. Volumetric Flow: 42,902 acfm
Nozzle Diameter: 0.174 ininches Volumetric Flow: 38,036 dscfm
Barometric Pressure: 29.49 in Hg Volumetric Flow: 40,123 scfm
Filter ID: 13927
Filter Pre Weight (grams): ~ 0.44822
MOISTURE DETERMINATION
Initial Impinger Content: 1703.1 ml Silica Initial Wt. 844.6 grams
Final Impinger Content: 1725.0 ml Silica Final Wt. 862.8 grams
Impinger Difference: 219 ml Silica Difference: 18.2 grams
Total Water Gain: 40.1 Moisture, Bws: 0.053 Supersaturation Value, Bws: 0.052
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger CPM Filter
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 ft® °F °F °F °F °F °F °F
1-1 13:51:00 0.91 0.93 997.874 91 102 101 244 230 64 81
-2 13:54:00 0.88 0.90 999.470 91 102 101 244 230 65 80
-3 13:57:00 0.88 0.90 1001.240 90 104 101 245 231 64 80
-4 14:00:00 0.84 0.86 1002.680 90 104 101 246 229 64 81
-5 14:03:00 0.87 0.89 1004.250 92 105 101 248 230 63 81
-6 14:06:00 0.86 0.88 1005.840 92 105 102 249 230 62 82
-7 14:09:00 0.85 0.86 1007.910 91 106 102 251 231 62 82
-8 14:12:00 0.82 0.84 1008.980 92 106 102 252 231 62 82
-9 14:15:00 0.81 0.90 1010.500 92 106 102 251 230 61 81
-10 14:18:00 0.81 0.90 1012.060 90 106 102 250 230 61 81
-11 14:21:00 0.82 0.84 1013.660 92 107 102 250 230 61 80
-12 14:24:00 0.78 0.80 1015.170 91 106 102 250 231 60 79
14:27:00 1016.870
1-1 14:37:00 0.75 0.77 1016.870 93 105 103 247 230 62 81
-2 14:40:00 0.75 0.77 1018.320 93 106 103 246 230 62 82
-3 14:43:00 0.58 0.59 1019.710 94 106 103 247 230 61 82
-4 14:46:00 0.64 0.65 1021.170 94 106 103 247 231 61 83
-5 14:49:00 0.64 0.65 1022.600 93 106 103 249 230 60 83
-6 14:52:00 0.69 0.71 1024.070 94 106 103 249 229 60 83
-7 14:55:00 0.79 0.81 1025.440 94 107 103 250 230 61 82
-8 14:58:00 0.81 0.83 1026.910 94 107 104 250 230 61 82
-9 15:01:00 0.82 0.84 1028.470 93 107 103 251 230 62 81
-10 15:04:00 0.88 0.90 1029.980 93 107 103 249 230 62 81
-11 15:07:00 0.87 0.89 1031.580 92 107 103 249 230 63 80
-12 15:10:00 0.88 0.90 1033.110 94 107 103 250 230 63 80
15:13:00 1034.613
Total 1:12:00 36.739 105.7 102.3
Average 0.83 92.3 104.0
Min 0.59 90.0 101.0
Max 0.93 94.0 107.0
FT-006 ISO Template V21.3 12/18/18
Project No. M193411
Metal Shredder Facility 70 of 145 © Mostardi Platt



IMPINGER WEIGHT SHEET - RUN 3

Client: Metal Management Midwest, Inc.  Scale Calibration Check Date: 9/20/2019
Facility: Paulina Street Facility Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Shredder Emissions
Project #: M193411 250 grams: 250.1
Date: 9/20/2019
Test Method: 5/202 500 grams: 499.9
Weighed/Measured By: ELE
Balance ID: S10-33 750 grams: 750.1
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
Empty 4145 4145 0.0
Empty 582.5 585.0 -25
DI Water 728.0 703.6 24.4
Silica Gel 862.8 844.6 18.2
1,725.0 1,703.1 21.9
Liquid Final Liquid Initial Liquid Gain
862.8 844.6 18.2
Silica Final Silica Initial Silica Gain
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Client:

Metal Management Midwest, Inc.

Facility: Paulina Street Facility
Test Location: Shredder Emissions
Project #: M193411
Test Method: 29
Test Engineer: DJK
Test Technician: DPP
R1 R2 R3
Temp ID: CM25 CM25 CM25
Meter ID: CM25 CM25 CM25
Pitot ID: 6 6 6
Filter ID: N/A N/A N/A
Filter Pre-Weight (grams): N/A N/A N/A
Nozzle Diameter (Inches): 0.170 0.170 0.170
Meter Calibration Date: 9/16/2019 9/16/2019 9/16/2019
Meter Calibration Factor (Y): 0.988 0.988 0.988
Meter Orifice Setting (Delta H): 1.722 1.722 1.722
Nozzle Kit ID Number and Material: Teflon #10 Teflon #10 Teflon #10
Pitot Tube Coefficient: 0.840
Probe Length (Feet): 6.0
Probe Liner Material: Glass
Sample Plane: Horizontal
Port Length (Inches): 1.00
Port Size (Diameter, Inches): 4.50
Port Type: Nipple
Duct Shape: Circular
Diameter (Feet): 4.167
Duct Area (Square Feet): 13.638
Upstream Diameters: 4.5
Downstream Diameters: 14
Number of Ports Sampled: 2
Number of Points per Port: 12
Minutes per Point: 4.0
Minutes per Reading: 4.0
Total Number of Traverse Points: 24
Test Length (Minutes): 96
Train Type: Hot Box
Source Condition: Normal
Diluent Model/Serial Number: ECOM 422
Moisture Balance ID: S10-33
# of Runs 3
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Run 1-Method 29

Client: Metal Management Midwest, Inc. Date: 9/20/19
Facility: Paulina Street Facility Start Time: 8:58
Test Location: Shredder Emissions End Time: 10:38
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 0.78 in. H,O Static Pressure -2.00 in. H,O
Meter Temperature, Tm: 81.3 °F Flue Pressure (Ps): 29.34 in. Hg. abs.
Sqrt AP: 0.954 in. H,O Carbon Dioxide: 0.00 %
Stack Temperature, Ts: 80.3 °F Oxygen: 21.00 %
Meter Volume, Vm: 50.008 ft® Nitrogen: 79.00 %
Meter Volume, Vmstd: 47.598 dscf Gas Weight dry, Md: 28.840 Ib/lb mole
Meter Volume, Vwstd: 2.124 wscf Gas Weight wet, Ms: 28.450 Ib/lb mole
Isokinetic Variance: 103.0 %I Excess Air: %
Gas Velocity, Vs: 55.101 fps
Test Length: 96.00 in mins. Volumetric Flow: 45,087 acfm
Nozzle Diameter: 0.170 in inches Volumetric Flow: 41,656 dscfm
Barometric Pressure: 29.49 in Hg Volumetric Flow: 43,211 scfm
Filter ID: N/A Calculated Fo: #DIV/O!
Filter Pre Weight (grams): N/A Fo Validity: #DIV/O!
MOISTURE DETERMINATION
Initial Impinger Content: 34384 mi Silica Initial Wt. 847.7 grams
Final Impinger Content: 34744 mi Silica Final Wt. 856.8 grams
Impinger Difference: 36.0 ml Silica Difference: 9.1 grams
Total Water Gain: 45.1 Moisture, Bws: 0.043 Supersaturation Value, Bws: 0.036
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 ft* °F °F °F °F °F °F
1-1 8:58:00 0.95 0.82 251.544 74 74 74 251 251 52
-2 9:02:00 0.95 0.82 253.680 75 75 74 251 251 48
-3 9:06:00 0.90 0.78 255.920 80 77 74 251 251 46
-4 9:10:00 0.88 0.76 257.890 77 79 74 251 252 47
-5 9:14:00 0.88 0.76 259.950 81 80 75 252 251 50
-6 9:18:00 1.00 0.87 262.030 79 82 75 252 250 52
-7 9:22:00 0.92 0.80 264.180 79 83 76 252 250 51
-8 9:26:00 0.90 0.78 266.290 80 83 76 252 250 52
-9 9:30:00 0.90 0.78 268.350 81 84 76 252 250 53
-10 9:34:00 0.75 0.65 270.420 80 85 77 252 251 54
-11 9:38:00 0.85 0.74 272.310 80 86 78 252 251 55
-12 9:42:00 0.88 0.76 274.310 82 86 79 252 253 55
9:46:00 276.351
2-1 9:50:00 0.98 0.84 276.351 88 83 80 252 252 64
-2 9:54:00 0.95 0.81 278.550 81 83 81 252 252 55
-3 9:58:00 0.92 0.79 280.660 80 86 80 252 252 56
-4 10:02:00 0.88 0.75 282.770 78 86 81 252 252 55
-5 10:06:00 0.88 0.75 284.810 82 87 81 252 252 57
-6 10:10:00 0.92 0.79 286.850 81 87 81 252 251 55
-7 10:14:00 0.98 0.84 288.940 86 87 82 252 252 55
-8 10:18:00 0.95 0.81 291.092 80 87 82 252 252 55
-9 10:22:00 0.88 0.75 293.240 82 88 83 252 252 58
-10 10:26:00 0.88 0.75 295.280 80 88 83 252 252 58
-11 10:30:00 0.92 0.79 297.360 80 88 83 252 252 58
-12 10:34:00 0.95 0.81 299.440 81 88 83 252 252 59
10:38:00 301.552
Total 1:36:00 50.008 83.8 78.7
Average 0.78 80.3 81.3
Min 0.65 74.0 74.0
Max 0.87 88.0 88.0
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IMPINGER WEIGHT SHEET - RUN 1

Client: Metal Management Midwest, Inc Scale Calibration Check Date: 9/20/2019
Facility: Paulina Street Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Shredder Emissions
Project #: M193411 250 grams: 250.1
Date: 9/20/2019
Test Method: 29 500 grams: 499.9
Weighed/Measured By: ELE
Balance ID: S10-33 750 grams: 750.1
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 782.0 756.5 255
HNO3/H202 692.1 685.9 6.2
Empty 656.8 653.9 2.9
KMnO4/H2S04 652.8 651.9 0.9
KMnO4/H2S04 690.7 690.2 0.5
Silica Gel 856.8 847.7 9.1
3,474.4 3,438.4 36.0
Liquid Final Liquid Initial Liquid Gain
856.8 847.7 9.1
Silica Final Silica Initial Silica Gain
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Run 2-Method 29

Client: Metal Management Midwest, Inc. Date: 9/20/19
Facility: Paulina Street Facility Start Time: 11:30
Test Location: Shredder Emissions End Time: 13:10
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 0.78 In. H,O Static Pressure -3.00 in. H,O
Meter Temperature, Tm: 89.2 °F Flue Pressure (Ps): 29.27 in. Hg. abs.
Sqrt AP: 0.951 In. H,O Carbon Dioxide: 0.00 %
Stack Temperature, Ts: 84.8 °F Oxygen: 21.00 %
Meter Volume, Vm: 50.341 ft® Nitrogen: 79.0 %
Meter Volume, Vmstd: 47.219 dscf Gas Weight dry, Md: 28.840 Ib/lb mole
Meter Volume, Vwstd: 2.148 wscf Gas Weight wet, Ms: 28.396 Ib/lb mole
Isokinetic Variance: 103.5 %I Excess Air: %
Gas Velocity, Vs: 55.319 fps
Test Length: 96.00 in mins. Volumetric Flow: 45,265 acfm
Nozzle Diameter: 0.170 in inches Volumetric Flow: 41,153 dscfm
Barometric Pressure: 29.49 in Hg Volumetric Flow: 42,912 scfm
Filter ID: N/A Calculated Fo: #DIV/O!
Filter Pre Weight (grams): N/A Fo Validity: #DIV/O!
MOISTURE DETERMINATION
Initial Impinger Content: 3489.7 ml Silica Initial Wt. 773.4 grams
Final Impinger Content: 3525.2 ml Silica Final Wt. 783.5 grams
Impinger Difference: 355 ml Silica Difference: 10.1 grams
Total Water Gain: 45.6 Moisture, Bws: 0.044 Supersaturation Value, Bws: 0.041
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 ft* °F °F °F °F °F °F
1-1 11:30:00 0.95 0.82 301.780 80 89 83 252 252 65
-2 11:34:00 0.95 0.82 303.950 80 88 84 252 250 64
-3 11:38:00 0.92 0.79 306.092 83 88 84 252 250 63
-4 11:42:00 0.90 0.78 308.220 83 88 84 252 252 63
-5 11:46:00 0.90 0.78 310.310 84 90 85 252 252 62
-6 11:50:00 0.90 0.78 312.410 85 90 85 252 252 62
-7 11:54:00 0.88 0.76 314.480 85 91 85 252 252 62
-8 11:58:00 0.88 0.76 316.850 85 92 86 252 252 62
-9 12:02:00 0.92 0.79 318.710 84 92 86 252 252 62
-10 12:06:00 0.90 0.78 320.750 85 92 87 252 252 62
-11 12:10:00 0.88 0.76 322.840 87 93 87 252 252 62
-12 12:14:00 0.92 0.79 324.895 84 93 87 252 252 62
12:18:00 327.051
2-1 12:22:00 0.95 0.82 327.051 87 89 87 252 252 65
-2 12:26:00 0.95 0.82 329.160 87 90 88 252 252 65
-3 12:30:00 0.92 0.79 331.310 87 92 88 252 252 65
-4 12:34:00 0.92 0.79 332.420 85 93 88 252 252 65
-5 12:38:00 0.90 0.78 335.540 85 93 88 252 252 64
-6 12:42:00 0.88 0.76 337.620 85 93 88 252 252 65
-7 12:46:00 0.85 0.73 339.740 85 93 89 252 252 65
-8 12:50:00 0.88 0.76 341.730 86 94 89 252 252 65
-9 12:54:00 0.88 0.76 343.770 86 94 89 252 252 65
-10 12:58:00 0.88 0.76 345.860 86 94 89 252 252 65
-11 13:02:00 0.90 0.78 347.990 86 94 89 252 252 65
-12 13:06:00 0.92 0.79 349.990 86 94 89 252 252 65
13:10:00 352.121
Total 1:36:00 50.341 91.6 86.8
Average 0.78 84.8 89.2
Min 0.73 80.0 83.0
Max 0.82 87.0 94.0
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IMPINGER WEIGHT SHEET - RUN 2

Client: Metal Management Midwest, Inc Scale Calibration Check Date: 9/20/2019
Facility: Paulina Street Facility Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Shredder Emissions
Project #: M193411 250 grams: 250.1
Date: 9/20/2019
Test Method: 29 500 grams: 499.9
Weighed/Measured By: ELE
Balance ID: S10-33 750 grams: 750.1
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 647.0 620.7 26.3
HNO3/H202 737.3 730.4 6.9
Empty 647.5 645.8 1.7
KMnO4/H2S04 738.6 736.6 2.0
KMnO4/H2S04 754.8 756.2 -1.4
Silica Gel 783.5 773.4 10.1
3,525.2 3,489.7 35.5
Liquid Final Liquid Initial Liquid Gain
783.5 773.4 10.1
Silica Final Silica Initial Silica Gain
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Run 3-Method 29

Client: Metal Management Midwest, Inc. Date: 9/20/19
Facility: Paulina Street Facility Start Time: 13:45
Test Location: Shredder Emissions End Time: 15:25
Source Condition: Normal
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 0.78 In. H,O Static Pressure -3.00 in. H,O
Meter Temperature, Tm: 95.1 °F Flue Pressure (Ps): 29.27 in. Hg. abs.
Sqrt AP: 0.949 In. H,O Carbon Dioxide: 0.00 %
Stack Temperature, Ts: 83.5 °F Oxygen: 21.00 %
Meter Volume, Vm: 50.676  ft° Nitrogen: 79 %
Meter Volume, Vmstd: 47.030 dscf Gas Weight dry, Md: 28.840 Ib/lb mole
Meter Volume, Vwstd: 2.143 wscf Gas Weight wet, Ms: 28.406 Ib/lb mole
Isokinetic Variance: 103.1 %I Excess Air: %
Heat Input, mmBtu/hr Heat Input, mmBtu/hr Gas Velocity, Vs: 55.105 fps
Test Length: 96.00 in mins. Volumetric Flow: 45,090 acfm
Nozzle Diameter: 0.170 in inches Volumetric Flow: 41,134 dscfm
Barometric Pressure: 29.49 in Hg Volumetric Flow: 42,848 scfm
Filter ID: N/A Calculated Fo: #DIV/O!
Filter Pre Weight (grams): N/A Fo Validity: #DIV/O!
MOISTURE DETERMINATION
Initial Impinger Content: 3546.7 ml Silica Initial Wt. 856.8 grams
Final Impinger Content: 3582.6 ml Silica Final Wt. 866.4 grams
Impinger Difference: 35.9 ml Silica Difference: 9.6 grams
Total Water Gain: 45.5 Moisture, Bws: 0.044 Supersaturation Value, Bws: 0.040
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 ft* °F °F °F °F °F °F
1-1 13:45:00 0.91 0.79 53.246 81 93 92 252 252 65
-2 13:49:00 0.95 0.82 55.250 83 95 93 252 252 65
-3 13:53:00 0.92 0.79 57.520 83 96 93 252 252 65
-4 13:57:00 0.92 0.79 59.760 82 97 93 252 252 63
-5 14:01:00 0.90 0.78 61.740 82 97 93 252 252 63
-6 14:05:00 0.88 0.76 63.850 82 97 93 252 252 62
-7 14:09:00 0.85 0.73 65.920 82 97 93 252 252 60
-8 14:13:00 0.88 0.76 67.930 82 97 93 252 252 60
-9 14:17:00 0.89 0.77 69.990 83 98 94 252 252 58
-10 14:21:00 0.90 0.78 72.080 84 98 94 252 252 58
-11 14:25:00 0.90 0.78 74.170 84 98 94 252 252 59
-12 14:29:00 0.92 0.79 76.270 84 98 94 252 252 59
14:33:00 78.372
2-1 14:37:00 0.90 0.79 78.372 84 94 94 252 252 65
-2 14:41:00 0.92 0.81 80.520 84 95 94 252 252 62
-3 14:45:00 0.92 0.81 82.660 84 97 94 252 252 60
-4 14:49:00 0.90 0.79 84.810 85 98 94 252 252 58
-5 14:53:00 0.90 0.79 86.930 84 98 94 252 252 58
-6 14:57:00 0.88 0.77 89.040 84 97 94 252 252 58
-7 15:01:00 0.90 0.79 91.170 84 97 94 252 252 59
-8 15:05:00 0.90 0.79 93.310 84 97 94 252 252 59
-9 15:09:00 0.88 0.77 95.440 85 96 94 252 252 59
-10 15:13:00 0.90 0.79 97.550 85 96 94 252 252 59
-11 15:17:00 0.90 0.79 99.720 85 96 94 252 252 59
-12 15:21:00 0.90 0.79 101.780 85 96 94 252 252 59
15:25:00 103.922
Total 1:36:00 50.676 96.6 93.6
Average 0.78 835 95.1
Min 0.73 81.0 92.0
Max 0.82 85.0 98.0
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IMPINGER WEIGHT SHEET - RUN 3

Client: Metal Management Midwest, Inc Scale Calibration Check Date: 9/20/2019
Facility: Paulina Street Facility Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Shredder Emissions
Project #: M193411 250 grams: 250.1
Date: 9/20/2019
Test Method: 29 500 grams: 499.9
Weighed/Measured By: ELE
Balance ID: S10-33 750 grams: 750.1
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 833.2 802.0 31.2
HNO3/H202 724.1 719.5 4.6
Empty 662.8 661.2 1.6
KMnO4/H2S04 677.7 678.7 -1.0
KMnO4/H2S04 684.8 685.3 -0.5
Silica Gel 866.4 856.8 9.6
3,582.6 3,5646.7 35.9
Liquid Final Liquid Initial Liquid Gain
866.4 856.8 9.6
Silica Final Silica Initial Silica Gain
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Project #: M193411
Test Location: Shredder Emissions
Operating Condition: Normal
Date: 9/20/19

Run 1
Time THC ppmv
9:00 51.50
9:01 26.70
9:02 21.10
9:03 45.20
9:04 36.30
9:05 35.70
9:06 32.30
9:07 30.90
9:08 64.10
9:09 115.70
9:10 212.00
9:11 68.60
9:12 57.60
9:13 27.80
9:14 62.00
9:15 58.70
9:16 64.60
9:17 121.30
9:18 45.40
9:19 16.20
9:20 59.30
9:21 55.00
9:22 44.80
9:23 50.50
9:24 29.10
9:25 28.90
9:26 63.70
9:27 53.40
9:28 44.20
9:29 45.00
9:30 73.30
9:31 58.00
9:32 30.40
9:33 48.10
9:34 56.00
9:35 32.30
9:36 50.40
9:37 43.40
9:38 43.60
9:39 43.10
9:40 43.70
9:41 39.50
9:42 35.70
9:43 50.30
9:44 37.50
9:45 25.80
9:46 13.80
9:47 31.40
9:48 33.40
9:49 28.60
9:50 51.70
9:51 24.90
9:52 45.10
9:53 57.80
9:54 57.90
9:55 27.00
9:56 47.40
9:57 60.70
9:58 38.80
9:59 36.10
Average 48.90
Min 13.80
Max 212.00
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Project #: M193411
Test Location: Shredder Emissions
Operating Condition: Normal
Date: 9/20/19

Run 2
Time THC ppmv
11:40 36.30
11:41 67.80
11:42 91.40
11:43 52.20
11:44 26.00
11:45 76.30
11:46 48.80
11:47 17.00
11:48 30.00
11:49 57.90
11:50 38.10
11:51 71.20
11:52 95.60
11:53 100.30
11:54 69.20
11:55 71.80
11:56 96.10
11:57 63.60
11:58 67.20
11:59 158.30
12:00 131.00
12:01 95.80
12:02 180.10
12:03 93.20
12:04 56.50
12:05 111.30
12:06 90.50
12:07 78.70
12:08 87.50
12:09 51.80
12:10 47.70
12:11 55.10
12:12 100.00
12:13 70.90
12:14 54.00
12:15 70.40
12:16 58.50
12:17 110.60
12:18 58.60
12:19 62.10
12:20 68.80
12:21 53.00
12:22 88.00
12:23 138.50
12:24 45.50
12:25 58.30
12:26 38.50
12:27 84.00
12:28 64.90
12:29 87.30
12:30 42.50
12:31 51.80
12:32 53.20
12:33 75.80
12:34 43.20
12:35 39.80
12:36 43.40
12:37 28.80
12:38 57.80
12:39 41.40
Average 70.10
Min 17.00
Max 180.10
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Project #: M193411
Test Location: Shredder Emissions
Operating Condition: Normal
Date: 9/20/19

Run 3
Time THC ppmv
13:45 49.10
13:46 29.80
13:47 19.50
13:48 29.40
13:49 49.00
13:50 24.10
13:51 26.20
13:52 79.10
13:53 47.60
13:54 38.50
13:55 27.80
13:56 312.00
13:57 156.50
13:58 93.20
13:59 82.10
14:00 62.70
14:01 41.00
14:02 21.10
14:03 61.20
14:04 38.90
14:05 15.50
14:06 14.30
14:07 18.40
14:08 67.00
14:09 219.80
14:10 53.30
14:11 35.40
14:12 27.00
14:13 22.70
14:14 24.80
14:15 75.80
14:16 92.40
14:17 33.10
14:18 22.70
14:19 24.10
14:20 22.40
14:21 40.90
14:22 54.10
14:23 34.70
14:24 37.60
14:25 97.60
14:26 47.40
14:27 53.00
14:28 120.80
14:29 79.30
14:30 43.70
14:31 43.90
14:32 59.40
14:33 166.00
14:34 54.60
14:35 80.40
14:36 65.30
14:37 39.30
14:38 72.70
14:39 50.70
14:40 50.40
14:41 43.80
14:42 33.00
14:43 58.60
14:44 114.30
Average 60.00
Min 14.30
Max 312.00
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Client: Metal Management Midwest, Inc.

Test Location

: Shredder Emissions

Facility: Paulina Street Facility Date: 9/20/2019
Project #: M193411 Operator: R. Sollars
Operating Condition: Normal FTIR s/n: 017613963
Run 1
Spectrum Date Time H20% C02% CH4 Ethane
%V %V ppmv wet ppmv wet

RUN1_0237.LAB 9/20/19 9:00:09 3.7 0.1 2.8 1.7
RUN1_0238.LAB 9/20/19 9:01:09 3.5 0.1 2.7 2.2
RUN1_0239.LAB 9/20/19 9:02:09 3.5 0.1 2.7 1.8
RUN1_0240.LAB 9/20/19 9:03:09 3.6 0.1 2.7 0.9
RUN1_0241.LAB 9/20/19 9:04:10 3.7 0.1 2.5 0.3
RUN1_0242.LAB 9/20/19 9:05:09 3.5 0.1 2.5 0.9
RUN1_0243.LAB 9/20/19 9:06:09 3.7 0.1 2.6 0.9
RUN1_0244.LAB 9/20/19 9:07:10 3.8 0.1 2.7 0.7
RUN1_0245.LAB 9/20/19 9:08:10 4.0 0.1 2.7 0.9
RUN1_0246.LAB 9/20/19 9:09:10 3.9 0.1 2.5 0.6
RUN1_0247.LAB 9/20/19 9:10:10 3.7 0.1 2.5 1.3
RUN1_0248.LAB 9/20/19 9:11:10 3.8 0.1 2.4 1.5
RUN1_0249.LAB 9/20/19 9:12:10 3.9 0.1 2.3 5.0
RUN1_0250.LAB 9/20/19 9:13:10 4.1 0.1 2.6 2.9
RUN1_0251.LAB 9/20/19 9:14:10 4.3 0.1 2.6 1.8
RUN1_0252.LAB 9/20/19 9:15:10 4.0 0.1 2.4 0.6
RUN1_0253.LAB 9/20/19 9:16:10 3.8 0.1 2.5 1.1
RUN1_0254.LAB 9/20/19 9:17:10 4.0 0.1 2.7 1.7
RUN1_0255.LAB 9/20/19 9:18:10 4.0 0.1 2.5 1.4
RUN1_0256.LAB 9/20/19 9:19:10 4.0 0.1 2.4 2.4
RUN1_0257.LAB 9/20/19 9:20:10 4.1 0.1 2.3 2.1
RUN1_0258.LAB 9/20/19 9:21:10 4.4 0.1 2.3 0.7
RUN1_0259.LAB 9/20/19 9:22:10 3.6 0.1 2.2 0.6
RUN1_0260.LAB 9/20/19 9:23:10 3.8 0.1 2.5 1.2
RUN1_0261.LAB 9/20/19 9:24:10 3.9 0.1 2.7 1.9
RUN1_0262.LAB 9/20/19 9:25:10 4.0 0.1 2.5 1.5
RUN1_0263.LAB 9/20/19 9:26:10 4.2 0.1 2.5 1.0
RUN1_0264.LAB 9/20/19 9:27:10 4.2 0.1 2.4 0.8
RUN1_0265.LAB 9/20/19 9:28:10 4.2 0.1 2.6 1.5
RUN1_0266.LAB 9/20/19 9:29:10 4.2 0.1 2.4 1.1
RUN1_0267.LAB 9/20/19 9:30:10 4.3 0.1 2.5 0.6
RUN1_0268.LAB 9/20/19 9:31:10 4.3 0.1 2.5 0.7
RUN1_0269.LAB 9/20/19 9:32:10 4.1 0.1 2.4 1.5
RUN1_0270.LAB 9/20/19 9:33:10 4.1 0.1 2.5 1.8
RUN1_0271.LAB 9/20/19 9:34:10 4.1 0.1 2.5 1.3
RUN1_0272.LAB 9/20/19 9:35:10 4.1 0.1 2.4 0.5
RUN1_0273.LAB 9/20/19 9:36:10 4.0 0.1 2.6 1.4
RUN1_0274.LAB 9/20/19 9:37:10 4.2 0.1 2.6 1.0
RUN1_0275.LAB 9/20/19 9:38:10 4.2 0.1 2.4 0.5
RUN1_0276.LAB 9/20/19 9:39:10 4.1 0.1 2.4 1.1
RUN1_0277.LAB 9/20/19 9:40:10 4.0 0.1 2.6 0.8
RUN1_0278.LAB 9/20/19 9:41:10 4.5 0.1 2.7 0.9
RUN1_0279.LAB 9/20/19 9:42:10 4.4 0.1 2.9 0.6
RUN1_0280.LAB 9/20/19 9:43:10 4.1 0.1 2.6 0.3
RUN1_0281.LAB 9/20/19 9:44:10 4.2 0.1 2.5 0.4
RUN1_0282.LAB 9/20/19 9:45:10 4.0 0.1 2.7 0.7
RUN1_0283.LAB 9/20/19 9:46:10 4.0 0.1 2.6 1.4
RUN1_0284.LAB 9/20/19 9:47:10 4.2 0.1 2.8 0.9
RUN1_0285.LAB 9/20/19 9:48:10 4.5 0.1 2.5 0.3
RUN1_0286.LAB 9/20/19 9:49:10 4.0 0.1 2.5 0.7
RUN1_0287.LAB 9/20/19 9:50:10 4.0 0.1 2.5 1.0
RUN1_0288.LAB 9/20/19 9:51:10 3.9 0.1 2.5 0.5
RUN1_0289.LAB 9/20/19 9:52:10 4.3 0.1 2.7 1.5
RUN1_0290.LAB 9/20/19 9:53:10 4.6 0.1 2.4 0.4
RUN1_0291.LAB 9/20/19 9:54:10 3.8 0.1 2.6 1.2
RUN1_0292.LAB 9/20/19 9:55:10 3.9 0.1 2.8 0.4
RUN1_0293.LAB 9/20/19 9:56:10 4.4 0.1 2.8 0.7
RUN1_0294.LAB 9/20/19 9:57:10 4.4 0.1 2.6 0.8
RUN1_0295.LAB 9/20/19 9:58:10 4.4 0.1 2.7 0.5
RUN1_0296.LAB 9/20/19 9:59:10 4.1 0.1 3.2 2.0

Average 4.0 0.1 2.6 1.1
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Client: Metal Management Midwest, Inc.

Test Location

: Shredder Emissions

Facility: Paulina Street Facility Date: 9/20/2019
Project #: M193411 Operator: R. Sollars
Operating Condition: Normal FTIR s/n: 017613963
Run 2
Spectrum Date Time H20% C02% CH4 Ethane
%V %V ppmv wet ppmv wet

RUN2_0430.LAB 9/20/19 11:40:33 4.7 0.1 2.8 1.7
RUN2_0431.LAB 9/20/19 11:41:32 4.8 0.1 2.4 1.5
RUN2_0432.LAB 9/20/19 11:42:32 4.8 0.1 2.4 1.0
RUN2_0433.LAB 9/20/19 11:43:33 4.2 0.1 2.3 1.7
RUN2_0434.LAB 9/20/19 11:44:32 4.6 0.1 2.3 2.9
RUN2_0435.LAB 9/20/19 11:45:32 5.2 0.1 2.2 1.6
RUN2_0436.LAB 9/20/19 11:46:33 4.7 0.1 2.0 0.7
RUN2_0437.LAB 9/20/19 11:47:33 4.1 0.1 2.1 2.3
RUN2_0438.LAB 9/20/19 11:48:32 4.2 0.1 2.3 1.7
RUN2_0439.LAB 9/20/19 11:49:33 4.7 0.1 2.1 0.6
RUN2_0440.LAB 9/20/19 11:50:32 4.0 0.1 2.1 1.0
RUN2_0441.LAB 9/20/19 11:51:32 3.9 0.1 2.2 1.7
RUN2_0442.LAB 9/20/19 11:52:32 3.6 0.1 2.3 1.2
RUN2_0443.LAB 9/20/19 11:53:32 4.2 0.1 2.2 1.7
RUN2_0444.LAB 9/20/19 11:54:33 4.4 0.1 2.3 1.6
RUN2_0445.LAB 9/20/19 11:55:32 4.2 0.1 2.4 2.2
RUN2_0446.LAB 9/20/19 11:56:32 4.1 0.1 2.5 0.8
RUN2_0447.LAB 9/20/19 11:57:33 4.2 0.1 2.2 1.7
RUN2_0448.LAB 9/20/19 11:58:32 4.0 0.1 2.5 3.0
RUN2_0449.LAB 9/20/19 11:59:32 4.2 0.1 2.4 1.8
RUN2_0450.LAB 9/20/19 12:00:33 4.3 0.1 2.7 1.3
RUN2_0451.LAB 9/20/19 12:01:33 4.4 0.1 2.6 3.2
RUN2_0452.LAB 9/20/19 12:02:33 4.6 0.1 2.3 2.4
RUN2_0453.LAB 9/20/19 12:03:33 4.2 0.1 2.2 2.0
RUN2_0454.LAB 9/20/19 12:04:33 4.3 0.1 2.5 7.5
RUN2_0455.LAB 9/20/19 12:05:33 4.3 0.1 2.4 3.3
RUN2_0456.LAB 9/20/19 12:06:33 4.2 0.1 2.4 1.3
RUN2_0457.LAB 9/20/19 12:07:33 4.3 0.1 2.2 2.5
RUN2_0458.LAB 9/20/19 12:08:33 4.1 0.1 2.1 1.9
RUN2_0459.LAB 9/20/19 12:09:33 4.8 0.1 2.4 1.4
RUN2_0460.LAB 9/20/19 12:10:33 4.8 0.1 2.5 3.3
RUN2_0461.LAB 9/20/19 12:11:33 4.9 0.1 2.5 1.6
RUN2_0462.LAB 9/20/19 12:12:33 4.9 0.1 2.2 -0.4
RUN2_0463.LAB 9/20/19 12:13:33 4.7 0.1 2.2 0.0
RUN2_0464.LAB 9/20/19 12:14:33 4.6 0.1 2.2 1.0
RUN2_0465.LAB 9/20/19 12:15:33 4.5 0.1 2.2 1.9
RUN2_0466.LAB 9/20/19 12:16:33 4.3 0.1 2.4 1.8
RUN2_0467.LAB 9/20/19 12:17:33 4.3 0.1 2.2 1.8
RUN2_0468.LAB 9/20/19 12:18:33 4.6 0.1 2.3 1.2
RUN2_0469.LAB 9/20/19 12:19:33 4.4 0.1 2.3 4.2
RUN2_0470.LAB 9/20/19 12:20:33 4.5 0.1 2.3 1.9
RUN2_0471.LAB 9/20/19 12:21:33 4.5 0.1 2.1 1.1
RUN2_0472.LAB 9/20/19 12:22:33 4.8 0.1 2.2 2.0
RUN2_0473.LAB 9/20/19 12:23:33 4.5 0.1 2.3 2.0
RUN2_0474.LAB 9/20/19 12:24:33 4.3 0.1 2.2 1.6
RUN2_0475.LAB 9/20/19 12:25:33 4.4 0.1 2.1 5.4
RUN2_0476.LAB 9/20/19 12:26:33 4.4 0.1 2.2 1.9
RUN2_0477.LAB 9/20/19 12:27:33 4.5 0.1 2.3 2.7
RUN2_0478.LAB 9/20/19 12:28:33 4.2 0.1 2.3 1.0
RUN2_0479.LAB 9/20/19 12:29:33 4.6 0.1 2.5 2.2
RUN2_0480.LAB 9/20/19 12:30:33 4.5 0.1 2.4 2.6
RUN2_0481.LAB 9/20/19 12:31:33 4.6 0.1 2.3 2.4
RUN2_0482.LAB 9/20/19 12:32:33 4.6 0.1 2.4 1.4
RUN2_0483.LAB 9/20/19 12:33:33 4.7 0.1 2.3 1.9
RUN2_0484.LAB 9/20/19 12:34:33 4.6 0.1 2.2 1.7
RUN2_0485.LAB 9/20/19 12:35:33 4.5 0.1 2.2 1.4
RUN2_0486.LAB 9/20/19 12:36:33 4.3 0.1 2.2 1.0
RUN2_0487.LAB 9/20/19 12:37:33 4.1 0.1 2.2 0.6
RUN2_0488.LAB 9/20/19 12:38:33 4.3 0.1 2.1 1.1
RUN2_0489.LAB 9/20/19 12:39:33 4.3 0.1 2.1 0.9

Average 4.4 0.1 2.3 1.9
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Client: Metal Management Midwest, Inc.

Test Location

: Shredder Emissions

Facility: Paulina Street Facility Date: 9/20/2019
Project #: M193411 Operator: R. Sollars
Operating Condition: Normal FTIR s/n: 017613963
Run 3
Spectrum Date Time H20% C02% CH4 Ethane
%V %V ppmv wet ppmv wet

RUN3_0590.LAB 9/20/19 13:45:24 3.9 0.1 2.4 1.1
RUN3_0591.LAB 9/20/19 13:46:24 3.7 0.1 2.2 0.8
RUN3_0592.LAB 9/20/19 13:47:24 3.9 0.1 2.4 1.0
RUN3_0593.LAB 9/20/19 13:48:24 3.8 0.1 2.3 0.5
RUN3_0594.LAB 9/20/19 13:49:24 4.1 0.1 2.4 0.5
RUN3_0595.LAB 9/20/19 13:50:24 3.8 0.1 2.4 0.6
RUN3_0596.LAB 9/20/19 13:51:24 3.8 0.1 2.7 2.5
RUN3_0597.LAB 9/20/19 13:52:24 4.0 0.1 2.4 0.6
RUN3_0598.LAB 9/20/19 13:53:24 4.1 0.1 2.4 0.4
RUN3_0599.LAB 9/20/19 13:54:24 4.1 0.1 2.4 3.4
RUN3_0600.LAB 9/20/19 13:55:24 3.9 0.1 2.5 1.2
RUN3_0601.LAB 9/20/19 13:56:24 4.2 0.1 2.4 1.2
RUN3_0602.LAB 9/20/19 13:57:24 4.1 0.1 2.4 0.8
RUN3_0603.LAB 9/20/19 13:58:24 4.4 0.1 1.2 10.5
RUN3_0604.LAB 9/20/19 13:59:24 3.9 0.1 0.6 14.6
RUN3_0605.LAB 9/20/19 14:00:24 3.9 0.1 2.2 3.3
RUN3_0606.LAB 9/20/19 14:01:24 3.7 0.1 2.2 1.9
RUN3_0607.LAB 9/20/19 14:02:24 3.8 0.1 2.3 1.9
RUN3_0608.LAB 9/20/19 14:03:24 4.1 0.1 2.3 1.6
RUN3_0609.LAB 9/20/19 14:04:24 4.1 0.1 2.3 0.4
RUN3_0610.LAB 9/20/19 14:05:24 3.9 0.1 2.3 1.6
RUN3_0611.LAB 9/20/19 14:06:24 4.3 0.1 2.4 1.3
RUN3_0612.LAB 9/20/19 14:07:24 3.8 0.1 2.3 0.4
RUN3_0613.LAB 9/20/19 14:08:24 4.1 0.1 2.3 0.3
RUN3_0614.LAB 9/20/19 14:09:24 3.9 0.1 2.2 0.4
RUN3_0615.LAB 9/20/19 14:10:24 4.0 0.1 2.4 1.9
RUN3_0616.LAB 9/20/19 14:11:24 4.1 0.1 2.4 0.2
RUN3_0617.LAB 9/20/19 14:12:24 3.9 0.1 2.3 0.5
RUN3_0618.LAB 9/20/19 14:13:24 3.9 0.1 2.4 1.1
RUN3_0619.LAB 9/20/19 14:14:24 4.1 0.1 2.3 0.7
RUN3_0620.LAB 9/20/19 14:15:24 4.0 0.1 2.2 0.9
RUN3_0621.LAB 9/20/19 14:16:24 3.9 0.1 2.3 0.5
RUN3_0622.LAB 9/20/19 14:17:24 4.0 0.1 2.2 0.5
RUN3_0623.LAB 9/20/19 14:18:24 4.4 0.1 2.6 2.7
RUN3_0624.LAB 9/20/19 14:19:25 4.0 0.1 2.3 0.6
RUN3_0625.LAB 9/20/19 14:20:24 4.2 0.1 2.3 0.5
RUN3_0626.LAB 9/20/19 14:21:24 3.9 0.1 2.2 0.7
RUN3_0627.LAB 9/20/19 14:22:24 3.9 0.1 2.4 0.6
RUN3_0628.LAB 9/20/19 14:23:24 4.0 0.1 2.4 0.6
RUN3_0629.LAB 9/20/19 14:24:24 3.8 0.1 2.4 1.3
RUN3_0630.LAB 9/20/19 14:25:24 4.1 0.1 2.5 0.9
RUN3_0631.LAB 9/20/19 14:26:24 3.9 0.1 2.4 1.0
RUN3_0632.LAB 9/20/19 14:27:24 4.3 0.1 2.4 4.3
RUN3_0633.LAB 9/20/19 14:28:24 4.2 0.1 2.3 1.0
RUN3_0634.LAB 9/20/19 14:29:25 4.1 0.1 2.4 1.3
RUN3_0635.LAB 9/20/19 14:30:25 4.1 0.1 2.4 5.1
RUN3_0636.LAB 9/20/19 14:31:25 4.2 0.1 2.4 2.9
RUN3_0637.LAB 9/20/19 14:32:24 4.1 0.1 3.4 1.6
RUN3_0638.LAB 9/20/19 14:33:24 3.9 0.1 2.5 1.4
RUN3_0639.LAB 9/20/19 14:34:24 4.1 0.1 2.4 1.7
RUN3_0640.LAB 9/20/19 14:35:24 4.0 0.1 2.3 6.3
RUN3_0641.LAB 9/20/19 14:36:24 4.2 0.1 2.3 2.2
RUN3_0642.LAB 9/20/19 14:37:24 3.9 0.1 2.3 1.5
RUN3_0643.LAB 9/20/19 14:38:24 4.0 0.1 2.3 1.6
RUN3_0644.LAB 9/20/19 14:39:24 4.3 0.1 2.3 0.9
RUN3_0645.LAB 9/20/19 14:40:24 4.2 0.1 2.2 1.8
RUN3_0646.LAB 9/20/19 14:41:25 4.2 0.1 2.3 1.5
RUN3_0647.LAB 9/20/19 14:42:25 4.1 0.1 2.4 1.4
RUN3_0648.LAB 9/20/19 14:43:24 4.2 0.1 2.3 1.1
RUN3_0649.LAB 9/20/19 14:44:24 4.2 0.1 2.4 0.8

Average 4.0 0.1 2.3 1.8
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Metal Management Midwest, Inc.
Paulina Street Facility
Shredder Emissions

Methane and Ethane Summary

Test Start End H,0% CO2% CH4 Ethane

No. Date Time Time ppmv wet ppmv wet
1 09/20/19 9:00 9:58 4.04 0.07 2.55 1.13
2 09/20/19 11:40 12:37 4.43 0.07 2.30 1.90
3 09/20/19 13:45 14:42 4.02 0.08 2.32 1.80

Average 4.16 0.07 2.39 1.61
Mostardi Platt Template Rev. 3/20/13
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FT-004 MP Pitot
Project No.

Client:

Facility:

Test Location:
Project #:

Test Method:

Test Engineer:

Test Technician:
Type of Fuel Firing:
Temp ID:

Meter ID:

Pitot ID:

Pitot Type:

Pitot Tube Coefficient:
Probe Length:
Sample Plane:

Port Length:

Port Size (diameter):
Port Type:

Duct Shape:
Diameter:

Duct Area:

Upstream Diameters:
Downstream Diameters:

Number of Ports Sampled:
Number of Points per Port:

Total Number of Traverse Points:

M193411

Metal Shredder Facility

Metal Management Midwest, Inc.
Paulina Street Facility
Shredder Emissions
M193411
2
JJc
DPP1
Natural Gas
CM31
CM31
320
S-Type
0.840
6.0
Horizontal
1.00
450
Hole in duct
Circular
4,167

13.64
1.400

4.500

16

V7.0
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ft

Sq. Ft.

4/28/17

© Mostardi Platt



Project Number: M193411

Client:
Facility:
Test Location:
Pitot ID: 320
Pitot Coefficient: 0.840
Probe Length, Feet: 6
DP Sqrt.
Port Point  (in. H,O) DP
A 1 1.10 1.0488
A 2 1.40 1.1832
A 3 1.40 1.1832
A 4 1.20 1.0954
A 5 1.30 1.1402
A 6 1.00 1.0000
A 7 0.94 0.9695
A 8 0.82 0.9055

Test Parameters

Ppar - Barometric pressure, inches Hg
P, - Stack Pressure, inches of H,0

Ps - Absolute stack pressure, inches Hg
ts - Average stack temperature, °F
Duct Shape:

Diameter, Feet

Cross Sectional Area of Stack, Ft?

Method 2 Results
Average DP

Average Sqrt DP

Average Velocity Vs (ft/sec)

FT-004 MP Pitot

Project No. M193411
Metal Shredder Facility

METHOD 2 VOLUMETRIC FLOW DATA

Paulina Street Facility
Shredder Emissions

Temp
CF
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0

Metal Management Midwest, Inc.

Velocity
(W)
60.62
68.39
68.39
63.32
65.90
57.80
56.04
52.34

29.49
-3.00
29.27
82.0
Circular
4.167

13.64

1.1600
1.0726
61.994

V7.0

4/28/17

Operating Level: Normal

Run No.: Pre 1

Test Date: 9/20/2019

Start Time: 8:36

End Time: 8:41

Test Engineer: JJc Test Tech: DPP1

Port Length, Inches: 1

DP Sqrt. Temp Velocity
Port Point  (in. H,0) DP °F) )

B 1 1.00 1.0000 82.0 57.80
B 2 1.30 1.1402 82.0 65.90
B 3 1.50 1.2247 82.0 70.79
B 4 1.30 1.1402 82.0 65.90
B 5 1.30 1.1402 82.0 65.90
B 6 1.20 1.0954 82.0 63.32
B 7 1.00 1.0000 82.0 57.80
B 8 0.80 0.8944 82.0 51.70

% CO, 0.00

% O, 20.00

% N, 80.00

Md - dry basis Ib/Ib mole 28.80

Ms - wet basis Ib/lb mole 28.584

Wet Bulb Temp(t'):

Dry Bulb Temp(t'): 82

Bws - Moisture content fraction 0.020

Moisture determined by wb/db? Y

0.038

Q- ACFM 50,736

Qsd - DSCFM 47,384

Qs - SCFM 48,351

Qs - SCFH 2,901,044

© Mostardi Platt
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Project Number:

M193411

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:

Normal

Client: Metal Management Midwest, Inc. Run No.: Post 1/Pre 2
Facility: Paulina Street Facility Test Date: 9/20/2019
Test Location: Shredder Emissions Start Time: 11:06
Pitot ID: 320 End Time: 11:11
Pitot Coefficient: 0.840 Test Engineer: JJc Test Tech: DPP1
Probe Length, Feet: 6 Port Length, Inches: 1
DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity
Port Point (in. H,0) DP °F) ) Port Point  (in. H,0) DP °F) )
A 1 0.90 0.9487 86.0 55.00 B 1 0.88 0.9381 87.0 54.44
A 2 1.10 1.0488 86.0 60.81 B 2 0.82 0.9055 87.0 52.55
A 3 1.30 1.1402 86.0 66.10 B 3 1.10 1.0488 87.0 60.86
A 4 1.40 1.1832 86.0 68.60 B 4 0.92 0.9592 87.0 55.66
A 5 1.20 1.0954 86.0 63.51 B 5 1.30 1.1402 87.0 66.16
A 6 1.20 1.0954 86.0 63.51 B 6 1.20 1.0954 87.0 63.57
A 7 1.10 1.0488 86.0 60.81 B 7 0.90 0.9487 87.0 55.05
A 8 0.69 0.8307 86.0 48.16 B 8 0.88 0.9381 87.0 54.44
Test Parameters
Ppar - Barometric pressure, inches Hg 29.49 % CO, 0.00
P, - Stack Pressure, inches of H,0 -3.00 % O, 20.90
Ps - Absolute stack pressure, inches Hg 29.27 % N, 79.10
ts - Average stack temperature, °F 86.5 Md - dry basis Ib/Ib mole 28.84
Duct Shape: Circular Ms - wet basis Ib/lb mole 28.619
Diameter, Feet 4.167 Wet Bulb Temp(t'):
Dry Bulb Temp(t'): 87
Bws - Moisture content fraction 0.020
Cross Sectional Area of Stack, Ft? 13.64 Moisture determined by wb/db? Y
0.043
Method 2 Results
Average DP 1.0556 Q- ACFM 48,554
Average Sqrt DP 1.0228 Qsd - DSCFM 44,972
Average Velocity Vs (ft/sec) 59.327 Qs - SCFM 45,890
Qs - SCFH 2,753,395
FT-004 MP Pitot V7.0 4/28/17
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Project Number:

M193411

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:

Normal

Client: Metal Management Midwest, Inc. Run No.: Post 2/Pre 3
Facility: Paulina Street Facility Test Date: 9/20/2019
Test Location: Shredder Emissions Start Time: 13:35
Pitot ID: 320 End Time: 13:39
Pitot Coefficient: 0.840 Test Engineer: JJc Test Tech: DPP1
Probe Length, Feet: 6 Port Length, Inches: 1
DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity
Port Point (in. H,0) DP °F) ) Port Point  (in. H,0) DP °F) )
A 1 1.00 1.0000 96.0 58.51 B 1 0.86 0.9274 96.0 54.26
A 2 1.10 1.0488 96.0 61.36 B 2 1.00 1.0000 96.0 58.51
A 3 1.20 1.0954 96.0 64.09 B 3 1.00 1.0000 96.0 58.51
A 4 1.30 1.1402 96.0 66.71 B 4 1.10 1.0488 96.0 61.36
A 5 1.50 1.2247 96.0 71.65 B 5 1.20 1.0954 96.0 64.09
A 6 1.10 1.0488 96.0 61.36 B 6 1.20 1.0954 96.0 64.09
A 7 0.80 0.8944 96.0 52.33 B 7 1.00 1.0000 96.0 58.51
A 8 0.46 0.6782 96.0 39.68 B 8 0.79 0.8888 96.0 52.00
Test Parameters
Ppar - Barometric pressure, inches Hg 29.49 % CO, 0.00
P, - Stack Pressure, inches of H,0 -3.00 % O, 20.90
Ps - Absolute stack pressure, inches Hg 29.27 % N, 79.10
ts - Average stack temperature, °F 96.0 Md - dry basis Ib/Ib mole 28.84
Duct Shape: Circular Ms - wet basis Ib/lb mole 28.619
Diameter, Feet 4.167 Wet Bulb Temp(t'):
Dry Bulb Temp(t'): 96
Bws - Moisture content fraction 0.020
Cross Sectional Area of Stack, Ft? 13.64 Moisture determined by wb/db? Y
0.058
Method 2 Results
Average DP 1.0381 Q- ACFM 48,439
Average Sqrt DP 1.0117 Qsd - DSCFM 44,099
Average Velocity Vs (ft/sec) 59.187 Qs - SCFM 44,999
Qs - SCFH 2,699,962
FT-004 MP Pitot V7.0 4/28/17
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Project Number:

M193411

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:

Normal

Client: Metal Management Midwest, Inc. Run No.: Post 3/Pre 4
Facility: Paulina Street Facility Test Date: 9/20/2019
Test Location: Shredder Emissions Start Time: 15:20
Pitot ID: 320 End Time: 15:26
Pitot Coefficient: 0.840 Test Engineer: JJc Test Tech: DPP1
Probe Length, Feet: 6 Port Length, Inches: 1
DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity
Port Point (in. H,0) DP °F) ) Port Point  (in. H,0) DP °F) )
A 1 0.51 0.7141 94.0 41.71 B 1 0.48 0.6928 93.0 40.42
A 2 0.63 0.7937 93.0 46.31 B 2 0.51 0.7141 93.0 41.67
A 3 0.67 0.8185 93.0 47.76 B 3 0.60 0.7746 93.0 45.20
A 4 0.69 0.8307 93.0 48.47 B 4 0.63 0.7937 93.0 46.31
A 5 0.71 0.8426 93.0 49.16 B 5 0.69 0.8307 92.0 48.42
A 6 0.71 0.8426 93.0 49.16 B 6 0.69 0.8307 92.0 48.42
A 7 0.60 0.7746 92.0 45.15 B 7 0.65 0.8062 92.0 47.00
A 8 0.64 0.8000 92.0 46.64 B 8 0.75 0.8660 93.0 50.53
Test Parameters
Ppar - Barometric pressure, inches Hg 29.49 % CO, 0.00
P, - Stack Pressure, inches of H,0 -3.00 % O, 20.90
Ps - Absolute stack pressure, inches Hg 29.27 % N, 79.10
ts - Average stack temperature, °F 92.8 Md - dry basis Ib/Ib mole 28.84
Duct Shape: Circular Ms - wet basis Ib/lb mole 28.619
Diameter, Feet 4.167 Wet Bulb Temp(t'):
Dry Bulb Temp(t'): 93
Bws - Moisture content fraction 0.020
Cross Sectional Area of Stack, Ft? 13.64 Moisture determined by wb/db? Y
0.053
Method 2 Results
Average DP 0.6350 Q- ACFM 37,971
Average Sqrt DP 0.7954 Qsd - DSCFM 34,772
Average Velocity Vs (ft/sec) 46.397 Qs - SCFM 35,482
Qs - SCFH 2,128,926
FT-004 MP Pitot V7.0 4/28/17
Project No. M193411
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IMPINGER WEIGHT SHEET

(@ A
PLANT:  Sivms adaly Scale ID Number

UNITNO:_ Creashne - Scale Calibration Check Date:

LOCATION: A lhaws? Scale Calibration Check (see QS-6.05C
for procedure)

DATE:__7/20//9 250 grams __ 45w\

TEST NO:_! | 500 grams __{54.4

METHOD:_§ 720, 750 grams _ 7 (5. |

WEIGHED/MEASURED BY: &¢

BALANCE ID: £L/0-3%5

FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: MLS / GRAMS MLS / GRAMS GAIN CONTENTS
IMPINGER1 | ¢Jo 1 413.¢
IMPINGER2 | SSa2 0 $¢3
IMPINGER 3 782, 2 7309
IMPINGER 4 | £XX) €.
IMPINGER 5
IMPINGER 6
IMPINGER 7
IMPINGER 8
IMPINGERS
FINAL TOTAL INITIAL TOTAL  TOTAL IMPINGER GAIN
SiLicA
FINAL TOTAL INITIAL TOTAL  TOTAL SILICA GAIN
DS-005A Impin%ler Weight Sheet Rev. 1.1 9-27-2017
Project No. M193411
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IMPINGER WEIGHT SHEET

el

PLANT:  Siiny

UNIT NO:_ Crrle,

LOCATION: ‘A lassd

Scale ID Number

Scale Calibration Check Date:

Scale Calibration Check (see QS-6.05C

for procedure)

DATE:__9/20//¢ 250 grams
TEST NO: 2 500 grams
METHOD: M $7205 750'grams
WEIGHED/MEASURED BY:_€¥
BALANCE ID: S1-33
FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
MPINGER 1 | & (Z? 4is3
IMPINGER 2 | (p) AP L1a .2
IMPINGER 3 | ¥2O. ¥ NS
IMPINGER4 | Qo9 - O 22.9%
IMPINGER 5
IMPINGER 6
IMPINGER 7
IMPINGER 8 ’
IMPINGERS
FINAL TOTAL INITIAL TOTAL  TOTAL IMPINGER GAIN
SILICA |
FINAL TOTAL INITIAL TOTAL  TOTAL SILICA GAIN
DS-005A Impinger Weight Sheet Rev. 1.1 9-27-2017
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IMPINGER WEIGHT SHEET

PLANT: oSy hhoke d

Scale ID Number

UNIT NO: CXG?)\M&_( Scale Calibration Check Date:
LocATION:_E N oo d Scale Calibration Check (see QS-6.05C
for procedure)
DATE: C\‘{ ZB! L 250 grams
TEST NO: % 500 grams
METHOD: Y lf =2 750 grams
WEIGHED/MEASURED BY:__£2 \ (AN
BALANCE ID: O -3
FINAL WEIGHT INITIAL, WEIGHT IMPINGER IMPINGER
Circle One: MLS / GRAMS MLS / GRAMS GAIN CONTENTS
MPINGER1 | (D Y. S A4 S
mPINGER2 | NRZ. S SET.O
IMPINGER3 | (X . O 1o
mPINGER 4 | Rla2 . R Rt (o
IMPINGER 5
IMPINGER 6
IMPINGER 7
IMPINGER 8
IMPINGERS
FINAL TOTAL INITIAL TOTAL ( TOTAL IMPINGER GAIN
SILICA
FINAL TOTAL INITIAL TOTAL TOTAL SILICA GAIN
DS-005A lmﬁin%ﬂer Wei19ht Sheet Rev. 1.1 9-27-2017
Project No. M19341 .
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PLANT;_ Stwes  aadds

IMPINGER WEIGHT SHEET

Scale ID Number

UNITNO:__ C rd ) Scale Calibration Check Date:
LLOCATION: ‘flvc\:\fxs.-.'~.o5< Scale Calibration Check (see QS-6.05C
for procedure)
DATE: 94 Jag/ )« 250 grams
TEST NO: { 500 grams Y i ade
Gen
(&\
METHOD:__ .4 750 grams
WEIGHED/MEASURED BY: (2
BALANCE ID: Slo-33
FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
IMPINGER1 | J¥%7.. o 756, 5
MPINGER2 | O . { bgs- q
IMPINGER 3 | (0So. R L34
IMPINGER 4 | 092, < AN
IMPINGER 5 | (095, (4> 2
weincers | £ S B g41.2
IMPINGER 7
IMPINGER 8
IMPINGERS
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA
FINAL TOTAL INITIAL TOTAL  TOTAL SILICA GAIN
DS-005A impinger Weight Sheet Rev. 1.1 9-27-2017

Project No. M193411

Metal Shredder Facility © Mostardi Platt

103 of 145



9102/S1/9 L1 A3y

JyBiap eolis [euty
JyBlapp Jo awnjoA “dwyj [eul

‘ures ybiapn eallis

193yS J8A0) G POYIdBN +00-SA

Sjuswiwo)

Jubiopn edllls [eniu]
JybBiapA Jo swinjoA “dwi [eiu|

N/S Pue [apo\ @ouejeq ealijis Jo/pue dulj

~ :uie9 Jybia Jo swnjoA “duj
%0

‘# [BLIBS XaWoNIBS
évo € poueN :Aq pauiweieQ
J= = :ainssald Jiels

O bay/ / / % %090

i alnssald dujswoleg
L\l

U O Bay/ [ A~ /
_ slojauleled }oels

[ESIUOA B%Um:m_a sjdweg 412
= UIO/UIN o A

‘owil| 1S9 [ejo)
‘pog/siuiod

P A spul0d [B1o |
~ psjdwesg syod

eyeq asiaAel]

z A

OH. 54,9 I 08yD ¥ea 10ld 1s91-1s0d  O°H.

308y e 10ld 1sa-ald

BH. C|] © o1 oay) yesT 9|zzoN isel-isod  BH, 6 © “UTU Moayy ¥eo ajzzoN isel-aid
Nl JyBlapvisquunN sjquiyl (st19 “dsuryegold 9 ‘yybua aqoud
aybiepysequinN o)i4 ()T G Y “Jajowelq 9|zzoN 2l Rl al 1 s|zzoN
g/ R 2dA| utel| £S5’ JusIdIY0D 103 d ) q :ai ond
9 7.1’ _‘eneA HV 2217 . OneA A JelBsi AW Ke[PEIET
v T ejeq 2qold pue 12)a\ |
:UONIPUOY) 92IN0S UL W ‘POYIBIN Isal
. g b -Jeypwelq Hod ] ‘yibua tMn_ J&m..,wb ”wma. um._m_m_*
. (1 ‘Slejowelq wealisumoq %%' ‘slejowel weasdn 38 ;
) . S Jsjpwelg o yipM—_ yibua] _m_:mcmﬂm\mm B@ :adeyg ong
?nvq_Su WO YW AWIS  swen jueld WA [yfW WS swe\ uslD Aoy TMny7) uopeos0T 191
o0 17 AL bl \4/42quinN yoaloid Cl/ o U/h - ereq IN JJlaquuinp uny

_ uonewliojuj jueld

& :ueIoIuyda | 1sa
A :Joauibug 3s8 ]
199Ys 19A09 Buijduies a13aunjosj|

Project No. M193411

© Mostardi Platt

104 of 145

Metal Shredder Facility



J98YS Ejeq p|ald dnsuBos| SN S00-SA

sLocre/e 0'C 'A9Y
L : LN BT . 5
Y] | 2 W] LA] Yy | 9h [bbhhhQ Wz | W Ty [ Wl | L
Nl 2| 151 o bal WG| 38 | bbihT T | S5 G [ Yh'Ung | b
91 56| 15 L A 9v | e 9ot | LB Ay | 0WR | 4L
Q| 2| AP |, 1w, | BIOLhe] vt | 08| b [LUUW | 9L
QO] _as| KL [ Al v | 98 (LT My | %] h |4V L
9| LYl b W S| 34 | ML o | VWY Yo [ w | LS
g S | e | 1y A3 B | CA[OvIRG | Wog | LW Mo [ROTSG,[ 9
L)l | 5 [ WA 0w | 64| e5L ] T’ [y |l [WSCh |
Q| w2zl & L sl el 8 [9rees]| b [y 9y [P i BU
9 M |6 L s 4] Ty [ A ke | Ay | X157 9 | WKL | Al
Q1 25|25 h Ml 0w Ly (6’52 @wi'y, | &S] U | AL ]| ¥
Q1 252 | 51 F- | L (& ENTU | (Y] (s |Yworlag | WY
: 4 A6 , IcbH% |
G| B | TEst L LA ChL [ LY fr\r\w@ WV (1457 gl [by W, & A
i e Y7 O > 4 A L S| A |Qupt ] Bz | Y] L | b .rﬁc gL
Ww 7 X e e L Ly 2% | 9 VCVT T (S5 SE | SU0 | ML
F 1% Tl L b1 To | Wy BLIRIC] Lk [0 a0 | JERL ]| bE
29 | 251 e b bW [4A [l |07 [, | Wo'| 53| Ak
LY 5] 2| |, s | h 33 [@hhle] BT | O8] W | fbhilg | al
19 XL | G as | 0b [455 [T VWBOL TS T gL [ Thruie | S
2 B e A Ch| 0l | 0% | [XUO] M1 [5151 Qi | WO, | g1
9 12 | L W &8 [ Y5 | 0W/'F¥) ' maw wr\ 7 R T
EBy o5 | 1% ) Wh | 784 | &4 [ 1990% | Al = AP | LU
L) 8T |sT L. nh| 94 10§ | heog | ML ) r_o\ SN | T
€ | x| T S TLE O4 g, [UY] 7ot | 14
4, "duid) [ 4, "dway |4, "dway | BH, do  [do F0WUI| o 1ej0) juiod UIN | gV |enjoy (HV) (av) awil) i'julod
[IENY 19314 aqoig |‘wnnoep | 9epno | dwa) |‘dway | ‘W (WA) | Jod gy (@A) | Ao | Jooy | ‘(@A) | Bumes : -Hod
J2N0 dwng | dwe] | 1919y | yoeyg | ‘@wn|op ‘awn|oA | 21gnD [aienbg| swnjop ER]113Te)
Jobuidwj -~ 1319 J9)ON 19)9N ‘ayey 1019
W N+ Jesnyaioay] | |eonasoay] | JojoN
Qg Yew R4
. C
o :Jaquinp abey bl W :poyis|y 1891 VNPT .«Sﬁdlﬂﬂg SWIS quey

|
%@_w ‘Yool Jsel 5 .

%

" uojesedQ unw_:mmw TSI

:Jequin 38l G\\ @.w\&u

jJoays ejeq piald buldwes ospaunjosi

woyeoo 150 YWOUI ToFFUJ VIS

=)1=1g]

LnLhl W

JusiiD

zJlaquinp 18lold

105 of 145 | © Mostardi Platt

Project No. M193411
Metal Shredder Facility



IMPINGER WEIGHT SHEET

PLANT: S’ifnc Ma(}
UNIT NO:_ St il

LOCATION: (ke t

Scale ID Number

Scale Calibration Check Date:

Scale Calibration Check (see QS-6.05C
for procedure)

DATE: 9/3~/49 250 grams
TESTNO:__ R 500 grams
METHOD:__ 9 750.grams
WEIGHED/MEASURED BY:__ &%
BALANCE ID: Sle-37
FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
weeer 1 | Lol . o (207
MPINGER2 | 3 F.3 930 4
mPiINGeR 3 | (U3, X~ (US. &
IMPINGER4 | £3%.(o 3226 3.
IMPINGER 5 }S’L{ 3 D56 4
IMPINGERG | 7R3. S N2y
IMPINGER 7
IMPINGER 8
IMPINGERS _
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
siLICA
FINAL TOTAL INITIAL TOTAL  TOTAL SILICA GAIN
Rev. 1.1 9-27-2017

DS-005A Im,\Pinlaer Weight Sheet
Project No. M193411

Metal Shredder Facility © Mostardi Platt

106 of 145



9102/5L9 1’1 "ASY

JyBlopn eolliS [euld
JybBiapn Jo swinjop “dwj [eul

:uien wbropn eallis
" :uie9) JYBISAA 10 SWN|OA dwy

193Us 19A0) G PoYIB #00-Sd

SjuUBWWOo

ybiapn ealliS [eniyl
— ybBiap\ Jo swinjo “dwi [enu]

‘# |BUSS XaWONISS

:N/S Pue [2po\ @ouejeq eallis to/pue duij

O € poueN Ag paulusleQg 0T ‘Bay/ \\Q . m\._:wwm._n_ hmmmm

pa

) By / / / % %00

bt /o\}\/ ), ‘alnssald dujauwoleg

siajaweled )oels

|esiuan S%chm_m aidwes _ Ol oWl s8] [ejol 1 :sjuiod [ejol
I~ lod/uin Cl & “pody/sjuiod ~ ;pajdweg spod
. eleq 9SioAel] v B
0H. H o) 1 ooy 3ea 10l d Ise1-sod  O°H. CTdD N~ }08YD Xea 10d ¥se)-ald
BH. "] © ROy dfosyD yes sjzzoN isel-sod  BH. MNo g ° 29y yesT] 8jZzoN isai-ald
o, Jybrepvi3quinN sjquiyl 5] :1eur 8qoid 9 :yibua eqoid
WbepsequnN sl /T 7 QAL -1ejowel( 8|zzoN VIETER N al M 81zzoN
g R ‘adA] ure) kg’ JusIdIyR0) Joiid = 2 :a1iond
- 2L :anjep HY LA :anjep A 191N m.\r(_\u :al 1N
! ejeq 2qoid pue 128N _
:uolIpuUO D 82IN0S UL WN ‘POUIBIN ISa1
Y N h Jajpwelq Hod I :y}bua] yod J&m \ :adA )] Hod
7 )mﬁ,AL sseppwelq weansumod ()~ 78 ‘slejowelq weansdn CSS381 ‘ealy an|4
~ 7N -19jPwelq mu 4 YIPIM= :yibue 1ejnbueday JogEnallp  :adeys jonq
£y7) Jﬂ;\o ) TWIS T lsweN jued .—ﬂm\ﬂw B2 $ws -swep wain Qo TMeay) :uoljesoT 1s9 |
_ v v w_ | 17 AL bl \/42quinN y8loid S/ /h ~ ®ed £ ¥, ADGUIN Uy

|

_ uoijewoju] yuejd

; ueloIuyoa ] Ise
.\W.m Q WEEN [l =RECT]
193ys 1aA09 buijduies d13auUDos|

Project No. M193411

© Mostardi Platt

107 of 145

Metal Shredder Facility



glocere/e 0°¢C ‘A8 }o8ys eje(q pjal4 oiaunjos) SW S00-Sd
2 ° ~_ | W10\ GO\ | §5)
Lisgl GOl | ] [ by L[ (ST bg [ UL [ | AL | lpu | b7 [ )] als
32'94 251 | & L [y [ L] S [k | @l [ W[ %’ | 7w | bl oy Cuoi ™
Sug| e s At K[ 5% ghp| 9G4k alg S| <] Ghly| bL | ¥y [ (5] W
(28 il a5 Tl A b b k] uweb| cOTt | Ay W™ | WKh'S), CL [ a- WG| bn
Lgzhl A5 | g | > Wal| Lh | AMITCsshbl AT [3887 e [ 1K7Lh | bL [ 9r | GOV B~
9974 US| 202 | %L by | Lh | W] Sk g [T [ UNG T L0 | Y [1006V [
Grnsl BT Wz | L Ll G| (L[ WATG0BS [ 5T [y [hy ThOWA [ (L7 1 h)” [LeW] }»
258 A4 81| 1%, Ll 5L, [ 86 [T [otaps | VT [ g | sy [Sgh | YL ol [48W) | &
Mgl pgl Tl ast | W [ LLI AL | SO t¥hg | WIT [ 185 qnr [ WWhd | BL7 | Ol bhiln) |~
arbgl @971 tn | A O [ o | CL 08 [ S9ek | ore |6 9, 19378 Wb | U | Qunl] o
Lpsg| 29| 2 [T | L iL% rws he | [Ano% ﬁ\ __N : \%W Nﬂ \_\M,m& ﬂ ? rof ﬁaﬂ ,, _Wv
DL v sl ph | bbbl bW | —— 'T ks | Vo ‘Bl 3 W r,
bt B T e i bl wb | b A WSF § L LTy 4 Ty 1
mv.mmww _uww U T lh bL |7t | & [4a8Th L [0 L ﬂ‘w 1728 b‘ LW Y Wy el -
Sois 55 26T G| b | by | A, | Lh [DA0ZL | 1Py [T TR0 T AL | by | VORI Do
xwfwb £3 | asr <t [ LWL | b LA 'y | A0 | 928 bbb’ rrgb L rmv\‘ £ :.._ S%
g J3 | ¥T| 1%L Sl en| e |TA | ') [ AU T CY TRy T O | Al | W thel] 3w
/98 09 W | 8- b | an | L [h | AV Y| vz | Y] T | 1ES L Oy v 5
T e | [ 4b O [ Sl e [0S R [ svad 16 | s [ v
I T2 [ | o | e Lo [ U [ 0p | Twrt [ 5 hCy | AL (0w | T %
T2'b% 19 e | 3 Ra LT L[ T8 LS S:Wﬁ AR Ll ..m,n OtV -~
ehhy| VT W A | s Sl 9L %8 | WS WivE [ gt | 95 | BILY | W | Uy | el
Fopl S | 94| U | b T g Wb [ ey | AMUPT G| LS G| Vo | "Q7 | WP
1) Y9 | 1] KT b | TUh |4 — Wb\ oo Wo| IRTES | Ll'o [\ 0 | APEV] 14
4, dwal |4, 'dwa) |4, dwa) | BH., 4o [do 0| do Ie303 juiod UIN | gV jenjoy (HV) (dv) awlj |g3julod
1IIPM 19314 aqoig |‘wnnoep | jepno | dwal |‘dway | ‘¢H(WA) | Jod ' (WA) | Aedd | Jooy | ‘M (@A) | Bumes -Hod
QI 1I9/pPNO dwnd dwa) | JoJ9IN | YoelS | ‘SWnjoA ‘ewnjop | 2IgND (asenbg| SwnjoA 2010
m\ Jobuidwy o BESET] JOJON 1919\ ‘ajey FESETI
m + jednjaioay] | jeonyaloay] | JeBiN
Q9 Yow 41 I LT
P
| atre
] o ) :Jaqunp abed b N\ w :pouIS\ 1591 A SW queg
QQQ yos] s 54@ :10jeledQ “mw;mﬂmw _wﬁ»u uoneoon uwml_.\/c\ac_ dw‘mQE m_.chm Jual)

%

Jaquinp 18] Us\ S\N\u

joays ejeq pjei4 Buidwesg ansupjos|

:8)eq

Nhgh T W

-Jaquny jo8loig

Project No. M193411

© Mostardi Platt

108 of 145

Metal Shredder Facility



IMPINGER WEIGHT SHEET

PLANT:_ Ssyyas, \N\m)\\ Qu\\ Scale ID Number
UNIT NO: Qmsw ; Scale Calibration Check Date:
LocATION:___ [Ev. e T Scale Calibration Check (see QS-6.05C
for procedure)

DATE: St \‘7,0 (V L3 250 grams

Z,
TEST NO: e 500 grams
METHOD: % 750 grams

WEIGHED/MEASURED BY: £\ C 1% 3

BALANCE ID: o -3

FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
IMPINGER 1 | £37.2 502 . ©
IMPINGER 2 | 52.4.1 K. 5
IMPINGER 3 | (L2 F Lol\. 7%
IMPINGER 4 G~ 0 W7
IMPINGER5 | &84.& e §s.3
IMPINGER 6 | §(.(.d SR N
IMPINGER 7
IMPINGER 8
IMPINGERS
FINAL TOTAL INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA
FINAL TOTAL INITIAL TOTAL . TOTAL SILICA GAIN
DS-005A Impinﬁler Weight Sheet Rev. 1.1 9-27-2017
Project No. M193411
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Volumetric Flow Rate Determination Field Data Sheet

Project Number: M 1924 Date: 9-30-19
Client: fims Metal  Mangde ment Test Number: ]
Test Location: Crushee B havst 7 Start Time: A
Source Condition: SO H End Time: P4y
Test Engineer: JT1C Test Tech: ogef
Duct Diameter Y.167 ft Upstream Disturbance, Diameters _j. Y
Flue Area __(3.64  ft? Downstream Disturbance, Diameters 4.
PortLength ) " PortSize_4-5 " Port Type_hol¢ Pitot ID_330  Pitot Coefficient (C,) 0.540
Ppar 2349 "Hg CO,%__0 Wet Bulb Temp _NA Leak Checks Passed@
Static -2.©0_"H,0 0,% _3A0 Dry Bulb Temp _ANA Pre _S  InchesH,0
Static "Hg N,% _§0 Bys 0.03 Post _§  Inches H,0
P, 2%.47 "Hg Meter No.(M7) Fluke # _C(M7 Umbilical ID ___
Nulli Null
Point Point
Port- Temp. Angle, Port- Temp. Angle,
Point # AP °F AP Degrees | Point # AP °F JAP | Degrees
A-1 i | ¢ B-1 | .o | 43
2 L9 | ¢ 2| 1.3 | @
4112 | ¢4 Y T3 | 39
S 1.3 g3 S (.7 £4q
¢ 1.0 | g3 6 |12 | &
7 10941 €3 7 (.0 g3
¢ loega! 42 § 1680 ¢
Average
44 x CO2% + .32 % 0% + .28 x No% = | (Md)
( Md x 1-Bws) + (18 x Bws) = (Ms)
( JTs °R _
85.49 x Cp x \/ — Do VAP = ft/sec (Vs)
Vs x Flue Area x 60 = _ acfm
17.647 x acfm x Ps . scfm x 60 = scfh
: Ts°R
DS-001 Method 2 Pitot Sheet Rev. 1.1 3/15/2018
Project No. M193411 110 of 145 © Mostardi Platt
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Volumetric Flow Rate Determination Field Data Sheet
9 /35 /9

Project Number: Mla3y u Date:
Client: Sims_ Netn) Manactimat Test Number: 2
Test Location: Ceysne  Exvanvty v Start Time: i/’)“\,@é
Source Condition: T End Time: Us i
Test Engineer: e ' Test Tech: SEASE DR
[T ] i
, . Duct Diameter VA ft  Upstream Disturbance, Diameters ’
i3.LY Flue Area gy P Downstream Disturbance, Diameters
PortLength | " Port Size ‘. Y _"Port Type_nifpjlt _ PitotID 320 Pitot Coefficient (Co) é ¥
Poar MY _ "Hg CO;%_0 Wet Bulb Temp _NA Leak Checks Passed@
Static -394 "H,0 0, % o} ' Dry Bulb Temp __NA Pre 9 __Inches H,0
Static "Hg N; % ‘ Bus i Post 5 Inches-H,O
P, 1923 "Hg Meter NoCGim\ Fluke # (3| Umbilical ID __
Null Nuli
Point , Point
Port- Temp. Angle, Port- Temp. Angle,
Point # AP | °F ~AP | Degrees | Point# | AP °F ~aP | Degrees
v .9 | B6 INTARTE
1L %6 — 1 37| &7
1 36 V)3l 41 1 8%
N gl1.Y 1 66 [ Y 971 %%
o slla 1 8% SN=5L 13 | 8%
~el 1.7 | b6 | J Lz | g
A e Y Y A I 1 9 97 K2
3] 36 % .83 8
Average
44 X CO2% + .32 X Og% + .28 x No% = (Md)
( Md x 1-Bws) + (18 x Bws) = (Ms)
( )Ts °R B
85.49 x Cp x\/ —— Sye VAP = ft/sec (Vs)
Vs x Flue Area x 60 = acfm
17.647 x acm x_"S_ = . scfm x 60 = scth
Ts°R :
DS-001 Method 2 Pnét Sheet Rev, 1.1 ‘ 3/15/2018
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Volumetric Flow Rate Determination Field Data Shee{'

9/

70/ 14

Project Number; M43y Date:
Client: Slm 5 {h oinl m5 N % LrenY Test Number:
Test Location: Start Time: 1335
Source Condition: I;O H_, End Time: V3129
Test Engineer: AR Test Tech: ©PPI
Duct Diameter \{. 4 ft Upstream Disturbance, Diameters W\ L‘
Flue Area _15.8$0 f? Downstream Disturbance, Diameters —>&.
Port Length __] " Port Size_‘l. g " Port Type_NIPPIL  Pitot ID Pitot Co Coefﬂment (Cp 5 i
Poar Z3:HA_"Hg CO, % Wet Bulb Temp _NA Leak Checks Passed@
Static_-%.0 "H,0 0, % Dry Bulb Temp _NA& Pre _9 Inches H,0
Stanc "Hg N, % B, 8.0 Post __ % Inches H,0
P 28T "Hg Meter-No. (M7 | Fluke # - £b 4 Umbilical ID ___
Null Nuil
Point Point
Port- Temp. Angle, Port- Temp. Angle,
Point # AP °F ~AP | Degrees | Point# AP °F Japr | Degrees
V1.0 | 9k \ .66 | 96
2111 96 — U Ap [ 36
22 | 96 L] 31\ | 96
T3 1ve /LT 19
5.5 1 96 =3 )7 196
~ el 1 ¢ J el 1.7 196
J A\ .81 | 96 ~ A6 | Y96
SN 1A 3 .49 | 95
Average
44 x CO% + .32 x 02% + 28 x Ng% = (Md)
( Md x 1-Bws) + (18 x Bws) = (Ms)
85.49 x Cp x \/ ( )Ts °§S JAP = ft/sec (Vs)
Vs x Flue Area x 60 = acfm
17.647 x acfm x Ps - scfm x 60 = scfh
- Ts°R
DS-001 Method 2 Pitot Sheet Rev. 1.1 3/15/2018
Project No. M193411
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Project Number:
Client:

Test Location:
Source Condition:
Test Engineer:

Duct Diameter ‘l A

Flue Area _15.3$0 ft° i
PortLength _1 " Port Size L’-fi " Port Type_n1@PI¢  Pitot ID

Volumetric Flow Rate Determination Field Data Sheet

Mgy \ Date: q //@/!G)
Sims Medal  MNanagermay Test Number: 4
Lushes Exunusy Start Time: %20

] End Time: \3’* 70

34\(, Test Tech; W Y24l

Upstream Disturbance, Diameters 2. 5
Downstream Disturbance, Diameters * L

Pitot Coefficient (C) __&X

Poar Z&.49_ "Hg CO % _ 0 Wet Bulb Temp _NA Leak Checks Passed@
Static_-3.¢ "H,O 0,% _2¢ Dry Bulb Temp A Pre _S Inches H,0
Static, "Hg N,% _ %0 Bs 8g.02. Post __5  Inches H,0
P._2.23 "Hg Meter No.2m3\ Fluke # M3 Umbilical ID ___
Null Null
Point Point
Port- Temp. Angle, Port- Temp. Angle,
Point # AP °F Jap | Degrees | Point # AP °F ~AP | Degrees
WKL A% 93 |
63 | 13 — .5 (13 [ »
R F | 83 ] 3| 60193
N4l 091 93 / Y L6393
[l s .30 13 Ne=$ 9] 92
~el 3l 97 ] el .09 G2
A Y P/ ) Al 45197
5 .04 47 51 75 93
Average
44 X CO2% + .32 x 0% + .28 x No% = {Md)
( Md x 1-Bvis) + (18 x Bws) = (Ms)
. ( )Ts °R e
85.49 x Cp x \/ s oo AP = ft/sec (Vs)
Vs x Flue Area x 60 = acfm
1?.647 x acfm x Ps - scfm x 60 = scth
Ts°R
DS-001 Method 2 Pitot Sheet Rev. 1.1 . 3/15/2018
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Appendix H- Calibration Data
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Project #: M193411
Operating Condition: Normal

Probe Length:
Probe Type:
Sample Plane:
Port Length:

Port Size (diameter):

Port Type:
Duct Shape:
Diameter:
Duct Area:

Upstream Diameters:

Downstream Diameters:
Number of Ports Sampled:
Number of Points per Port:

Total Number of Traverse Points:

Test Location: Shredder Emissions

Date: 9/20/19
Operator: R. Sollars

6.0
Extractive
Horizontal

8.00
45
Nipple
Circular
4.167
13.64
>0.5
>2.0

1
1

1

ft

ft
Sq. Ft.

. . Cylinder . Predicted Value Analyzer Difference, %| Expiration Final Bottle
Type Setting Cylinder 1D Value Predicted Value Difference, % Response of Cylinder Date Pressure, PSI
Zero Zero Air 0 N/A N/A -0.50 0.55% N/A 1100
THC pomv Low EB0065467 30.03 29.49 -0.04% 29.50 1.76% 7/5/2024 900
PP Mid EB0039469 60.46 59.87 -0.37% 60.10 0.60% 2/22/2027 1800
High CC401436 9143 N/A N/A 90.80 0.69% 5/31/2027 1900
Response Time Data
Type RM Analyzer Make/Model | RM Analyzer s/n Analyzer Span | RM Gas Span
THC ppmv TECO 51i 11618970155 1000 111
CH4 ppmv MKS Multigas FTIR 18190669 1000 111
Start 95% Response Time (min)
Upscale 0.5
Downscale 0.5
Mostardi Platt Template Rev. 3/20/13
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Client: Metal Management Midwest, Inc. Location: Shredder Emissions
Facility: Paulina Street Facility Date: 9/20/19
Fuel Type: Other Operator: R. Sollars
Project #: M193411

THC ppmv Calibration Data

Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 60.46 60.10 60.60 -0.50 0.60 0.05 60.35 48.90 48.9 -0.23 0.45 -0.54 0.99
2 60.46 60.60 61.40 0.60 1.50 1.05 61.00 70.10 70.1 -1.55 0.72 -1.35 0.81
3 60.46 61.40 61.70 1.50 1.80 1.65 61.55 60.00 60.0 -2.05 0.27 -1.62 0.27

Calibration Corrected Data

Run . End C2H6

Run # Date Start Time Time THC ppmv | CH4 ppmv ppmv
1 9/20/19 09:00 09:59 48.9 2.6 1.1
2 9/20/19 11:40 12:39 70.1 2.3 1.9
3 9/20/19 13:45 14:44 60.0 2.3 1.8

Mostardi Platt
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility
Project #: M193411
Test Location: Shredder Emissions
Operating Condition: Normal
Date: 9/20/19

Linearity Cal/Pre 1 Cal

Time THC ppmv

05:23 29.50 I

05:24 27.40

05:25 90.80 h

05:26 104.00

05:27 103.70

05:28 93.20

05:29 93.20

05:30 74.60

05:31 1.00

05:32 -0.50

05:33 -0.50 z

05:34 -0.90

05:35 -0.90

05:36 120.60

05:37 88.90

05:38 61.30

05:39 60.80

08:00 1.30

08:01 1.20

08:02 1.10

08:03 1.30

08:04 21.90

08:05 60.10

08:06 60.10 m

08:07 26.00

08:08 0.50

08:09 -0.10 z
Mostardi Platt Template Rev. 3/20/13
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Client: Metal Management Midwest, Inc.
Facility: Paulina Street Facility

Project #: M193411

Post 1/Pre 2

Time THC ppmv
10:22 0.60
10:23 0.60
10:24 1.60
10:25 57.20
10:26 60.60
10:27 60.60
Post 3

Time THC ppmv
14:53 16.50
14:54 2.30
14:55 2.10
14:56 1.80
14:57 5.50
14:58 56.60
14:59 61.70
15:00 61.70

Mostardi Platt

Project No. M193411
Metal Shredder Facility

Test Location: Shredder Emissions

Operating Condition: Normal
Date: 9/20/19

Post 2/Pre 3

=

im
12:54
12:55
12:56
12:57
12:58

o
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THC ppmv
1.60
1.50
35.00
61.50
61.40
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Client: Metal Management Midwest, Inc.

Test Location

: Shredder Emissions

Facility: Paulina Street Facility Date: 9/20/19
Project #: M193411 Operator: R. Sollars
Operating Condition: Normal FTIR s/n: 017613963
Fuel Type Other
Probe Length: 6.0 ft
Sample Plane: Horizontal
Port Length: 8.00 in.
Port Size (diameter): 4.5 in.
Port Type: Nipple
Duct Shape: Circular
Diameter: 4.167 ft
Duct Area: 13.64 Sq. Ft.
Upstream Diameters: >0.5
Downstream Diameters: >2.0
Type Compound Cylinder ID Cylinder Value Ex;;::on PFrg;aslu?:,ttFl,;
Zero Gas Nitrogen Zero Nitrogen 0 N/A 1200
Certified Transfer Ethylene EB002598 100 6/5/2022 1200
Standard
. Acetaldehyde 2011
A"a"ge Spike Metham:/I CC718237 2121 6/10/2020 1800
as SF6 5.099
Compounds Reported Units for report
H20% %V
C02% %V
CH4 ppmv wet
Ethane ppmv wet
Mostardi Platt
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Client: Metal Management Midwest, Inc.

Test Location

: Shredder Emissions

Facility: Paulina Street Facility Date: 9/20/2019
Project #: M193411 Operator: R. Sollars
Operating Condition: Normal FTIR s/n: 017613963
Nitrogen (Zero) Direct to FTIR
. H20% C02% Ethylene Acetaldehyde Methanol SF6
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet
N2_DIR_0006.LAB 9/20/19 0.0 0.0 0.0 -0.3 0.0 -0.005
N2_DIR_0007.LAB 9/20/19 0.0 0.0 0.1 0.1 0.0 -0.001
N2_DIR_0008.LAB 9/20/19 0.0 0.0 -0.1 0.6 -0.1 0.007
N2_DIR_0009.LAB 9/20/19 0.0 0.0 0.0 -0.4 0.3 0.003
N2_DIR_0010.LAB 9/20/19 0.0 0.0 0.1 -0.1 0.3 -0.003
N2_DIR_0011.LAB 9/20/19 0.0 0.0 -0.1 0.3 0.0 0.000
N2_DIR_0012.LAB 9/20/19 0.0 0.0 0.1 0.2 0.1 -0.005
N2_DIR_0013.LAB 9/20/19 0.0 0.0 -0.2 0.4 -0.1 0.004
N2_DIR_0014.LAB 9/20/19 0.0 0.0 0.0 -0.1 0.2 -0.009
N2_DIR_0015.LAB 9/20/19 6:11:34 0.0 0.0 -0.1 -0.1 -0.1 -0.001
CTS, Direct to FTIR
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery %
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene
CTS_DIR_0048.LAB 9/20/19 0.0 0.0 0.2 223.4 224.8 5.221 0.2%
CTS_DIR_0049.LAB 9/20/19 0.0 0.0 -0.3 217.8 218.0 4.967 -0.3%
CTS_DIR_0050.LAB 9/20/19 0.0 0.0 -0.4 217.0 217.7 4.983 -0.4%
CTS_DIR_0051.LAB 9/20/19 0.0 0.0 -0.2 216.6 217.0 4.963 -0.2%
CTS_DIR_0052.LAB 9/20/19 0.0 0.0 -0.6 216.8 216.3 4.967 -0.6%
CTS_DIR_0053.LAB 9/20/19 0.0 0.0 -0.2 216.5 216.5 4.958 -0.2%
CTS_DIR_0054.LAB 9/20/19 0.0 0.0 -0.3 216.0 216.7 4.968 -0.3%
CTS_DIR_0055.LAB 9/20/19 0.0 0.0 -0.2 216.1 216.0 4.958 -0.2%
Average -0.2
Analyte Direct to FTIR
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery %
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Acetaldehyde
ACE_DIR_0057.LAB 9/20/19 6:21:46 0.0 0.0 -0.4 215.0 215.7 4.969 106.9%
ACE_DIR_0058.LAB 9/20/19 0.0 0.0 -0.3 216.0 214.8 4.972 107.4%
ACE_DIR_0059.LAB 9/20/19 0.0 0.0 -0.4 215.8 215.0 4.973 107.3%
ACE_DIR_0060.LAB 9/20/19 0.0 0.0 -0.5 216.9 215.0 4.974 107.8%
ACE_DIR_0061.LAB 9/20/19 0.0 0.0 -0.3 216.3 214.5 4.972 107.5%
ACE_DIR_0062.LAB 9/20/19 0.0 0.0 -0.3 215.9 2143 4.959 107.3%
ACE_DIR_0063.LAB 9/20/19 0.0 0.0 -0.5 216.1 214.1 4.947 107.5%
ACE_DIR_0064.LAB 9/20/19 0.0 0.0 -0.3 215.5 2143 4.951 107.2%
Average 215.9 214.7 4.965
CTS, System Purge and Reposne Time Test
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery % Res?onse
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene Time
CTS_RT_0098.LAB 9/20/19 6:39:39 2.1 0.1 0.0 0.1 0.2 0.004 0.0% -
CTS_RT_0099.LAB 9/20/19 6:39:47 1.3 0.0 35.6 0.4 3.5 0.008 35.6% 8
CTS_RT_0100.LAB 9/20/19 6:39:55 0.2 0.0 89.8 0.2 0.4 0.000 89.8% 16
CTS_RT_0101.LAB 9/20/19 6:40:02 0.0 0.0 99.4 0.4 0.1 -0.001 99.4% 23
Zero Gas System Purge and Response Time Test
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery % Res?onse
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene Time
N2_SYS_0065.LAB 9/20/19 2.1 0.1 0.0 2.6 3.4 0.063 0.0% -
N2_SYS_0066.LAB 9/20/19 2.1 0.1 0.1 0.4 0.8 0.003 0.1% 8
N2_SYS_0067.LAB 9/20/19 2.1 0.1 0.0 0.2 0.6 0.014 0.0% 23
N2_SYS_0068.LAB 9/20/19 2.1 0.1 0.1 0.3 0.4 0.004 0.1% 38
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Native Effluent Prior to Analyte Spike

. H20% C02% Ethylene Acetaldehyde Methanol SF6
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet
POST1_PRESPIKE_0336.LAB 9/20/19 10:33:27 3.4 0.1 4.1 0.2 1.3 -0.016
POST1_PRESPIKE_0337.LAB 9/20/19 10:33:34 3.8 0.1 2.5 -0.7 1.2 -0.024
POST1_PRESPIKE_0338.LAB 9/20/19 10:33:42 3.9 0.1 0.3 0.2 2.3 -0.019
-0.1 1.6 -0.020
Effluent Spike Using Analyte Post Run 1
. H20% C02% Ethylene Acetaldehyde Methanol SF6 Dilution Recovery %
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Factor
POST1_SPIKE_0360.LAB 9/20/19 10:36:51 3.7 0.1 0.6 20.4 20.7 0.397 8.0% 118.6%
POST1_SPIKE_0361.LAB 9/20/19 10:36:58 3.7 0.1 0.7 19.8 20.4 0.427 8.6% 106.9%
POST1_SPIKE_0362.LAB 9/20/19 10:37:f 3.7 0.1 0.5 20.3 20.8 0.430 8.7% 109.1%
POST1_SPIKE_0363.LAB 9/20/19 10:37:14 3.7 0.1 0.3 18.3 17.9 0.409 8.2% 103.3%
POST1_SPIKE_0364.LAB 9/20/19 10:37:21 3.9 0.1 0.2 16.8 17.4 0.376 7.6% 103.3%
POST1_SPIKE_0365.LAB 9/20/19 10:37:29 4.0 0.1 0.1 17.0 17.0 0.382 7.7% 103.2%
POST1_SPIKE_0366.LAB 9/20/19 10:37:36 3.9 0.1 -0.1 15.2 16.7 0.391 7.9% 90.2%
POST1_SPIKE_0367.LAB 9/20/19 10:37:43 3.8 0.1 0.5 15.9 16.7 0.361 7.3% 102.1%
Average: 8.0% 104.6%
CTS, System Purge Post Run 1
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery %
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene
POST1_CTS_0326.LAB 9/20/19 10:31:47 0.0 0.0 100.2 -0.9 0.6 -0.019 100.2%
POST1_CTS_0327.LAB 9/20/19 0.0 0.0 100.8 -0.9 -0.1 -0.022 100.8%
POST1_CTS_0328.LAB 9/20/19 0.0 0.0 99.6 0.2 -0.4 -0.023 99.6%
POST1_CTS_0329.LAB 9/20/19 0.0 0.0 100.7 -0.2 0.1 -0.008 100.7%
POST1_CTS_0330.LAB 9/20/19 0.0 0.0 100.1 -0.3 -0.2 -0.007 100.1%
POST1_CTS_0331.LAB 9/20/19 0.0 0.0 101.3 -0.4 0.1 0.002 101.3%
POST1_CTS_0332.LAB 9/20/19 0.0 0.0 99.3 -0.3 -0.2 0.000 99.3%
POST1_CTS_0333.LAB 9/20/19 0.0 0.0 99.7 -0.4 0.7 -0.010 99.7%
Native Effluent Prior to Analyte Spike
. H20% C02% Ethylene Acetaldehyde Methanol SF6
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet
RUN2_0490.LAB 9/20/19 12:40:33 4.5 0.1 0.2 0.2 0.6 -0.015
RUN2_0491.LAB 9/20/19 12:41:33 4.4 0.1 0.1 0.2 0.6 -0.015
RUN2_0492.LAB 9/20/19 12:42:33 4.2 0.1 0.2 -0.3 0.4 -0.013
0.1 0.5 -0.014
Effluent Spike Using Analyte Post Run 2
. H20% C02% Ethylene Acetaldehyde Methanol SF6 Dilution Recovery %
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Factor
POST2_SPIKE_0510.LAB 9/20/19 12:50:08 3.9 0.1 0.0 13.3 11.8 0.275 5.5% 110.9%
POST2_SPIKE_0511.LAB 9/20/19 12:50:16 3.9 0.1 0.3 13.6 12.5 0.277 5.6% 112.5%
POST2_SPIKE_0512.LAB 9/20/19 12:50:23 4.1 0.1 0.7 12.3 12.3 0.263 5.3% 107.2%
POST2_SPIKE_0513.LAB 9/20/19 12:50:31 3.7 0.1 0.8 13.7 12.5 0.294 5.9% 106.5%
POST2_SPIKE_0514.LAB 9/20/19 12:50:38 3.6 0.1 0.0 14.4 12.9 0.294 5.9% 111.7%
POST2_SPIKE_0515.LAB 9/20/19 12:50:46 3.9 0.1 0.4 14.1 13.2 0.293 5.9% 110.3%
POST2_SPIKE_0516.LAB 9/20/19 12:50:53 3.9 0.1 0.5 16.3 15.6 0.363 7.3% 103.1%
POST2_SPIKE_0517.LAB 9/20/19 12:51:01 3.8 0.1 0.6 17.9 17.1 0.371 7.5% 110.2%
Average: 6.1% 109.0%
CTS, System Purge Post Run 2
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery %
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene
POST2_CTS_0520.LAB 9/20/19 12:52:30 0.0 0.0 100.2 -0.4 -0.3 -0.017 100.2%
POST2_CTS_0521.LAB 9/20/19 12:52:37 0.0 0.0 99.6 -0.3 0.6 0.002 99.6%
POST2_CTS_0522.LAB 9/20/19 12 5 0.0 0.0 99.6 0.4 0.4 -0.028 99.6%
POST2_CTS_0523.LAB 9/20/19 12:52:52 0.0 0.0 99.0 0.4 0.4 -0.013 99.0%
POST2_CTS_0524.LAB 9/20/19 12:53:00 0.0 0.0 100.1 1.0 -0.2 -0.022 100.1%
POST2_CTS_0525.LAB 9/20/19 12:53:08 0.0 0.0 100.1 0.2 -0.2 -0.004 100.1%
POST2_CTS_0526.LAB 9/20/19 12:53:15 0.0 0.0 99.6 0.3 -0.4 0.016 99.6%
POST2_CTS_0527.LAB 9/20/19 12:53:22 0.0 0.0 100.3 -0.2 0.3 -0.037 100.3%
Native Effluent Prior to Analyte Spike
. H20% C02% Ethylene Acetaldehyde Methanol SF6
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet
RUN3_0581.LAB 9/20/19 13:36:24 2.6 0.1 0.1 0.6 0.3 0.001
RUN3_0582.LAB 9/20/19 13:37:24 2.8 0.1 0.0 0.4 0.3 -0.005
RUN3_0583.LAB 9/20/19 13:38:24 2.7 0.1 0.0 0.6 0.0 0.000
0.5 0.2 -0.001
Effluent Spike Using Analyte Post Run 3
. H20% C02% Ethylene Acetaldehyde Methanol SF6 Dilution Recovery %
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Factor
POST3_SPIKE_0662.LAB 9/20/19 14:51:24 4.0 0.1 0.1 10.4 11.1 0.232 4.7% 98.3%
POST3_SPIKE_0663.LAB 9/20/19 4.1 0.1 0.1 10.9 11.5 0.246 5.0% 97.7%
POST3_SPIKE_0664.LAB 9/20/19 3.8 0.1 0.3 10.7 11.3 0.267 5.4% 88.5%
POST3_SPIKE_0665.LAB 9/20/19 4.0 0.1 0.6 11.1 13.1 0.258 5.2% 94.5%
POST3_SPIKE_0666.LAB 9/20/19 4.2 0.1 0.5 11.3 13.3 0.281 5.7% 88.9%
POST3_SPIKE_0667.LAB 9/20/19 3.9 0.1 0.2 12.6 12.6 0.262 5.3% 105.7%
POST3_SPIKE_0668.LAB 9/20/19 3.9 0.1 0.4 11.9 12.4 0.253 5.1% 102.9%
POST3_SPIKE_0669.LAB 9/20/19 4.0 0.1 0.4 12.2 12.8 0.274 5.5% 98.0%
Average: 5.2% 96.8%
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CTS, System Purge Post Run 3

. H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery %
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene
POST3_CTS_SYS_0671.LAB 9/20/19 14:53:29 0.0 0.0 100.3 0.3 0.1 -0.014 100.3%
POST3_CTS_SYS_0672.LAB 9/20/19 0.0 0.0 100.1 1.1 0.5 0.012 100.1%
POST3_CTS_SYS_0673.LAB 9/20/19 0.0 0.0 99.9 0.2 -0.4 -0.010 99.9%
POST3_CTS_SYS_0674.LAB 9/20/19 0.0 0.0 99.8 1.1 -0.7 -0.020 99.8%
POST3_CTS_SYS_0675.LAB 9/20/19 0.0 0.0 99.4 -0.1 -0.1 -0.011 99.4%
POST3_CTS_SYS_0676.LAB 9/20/19 0.0 0.0 100.8 0.6 0.2 0.014 100.8%
POST3_CTS_SYS_0677.LAB 9/20/19 0.0 0.0 99.9 0.7 -0.4 -0.010 99.9%
POST3_CTS_SYS_0678.LAB 9/20/19 0.0 0.0 99.8 0.5 -0.3 -0.009 99.8%
CTS, Direct Purge
Spectrum Date Time H20% C02% Ethylene Acetaldehyde Methanol SF6 Recovery %
%V %V ppmv wet ppmv wet ppmv wet ppmv wet Ethylene
POST3_CTS_DIR_0711.LAB 9/20/19 15:20:51 0.0 0.0 99.0 0.5 -0.3 -0.025 99.0%
POST3_CTS_DIR_0712.LAB 9/20/19 15:20:59 0.0 0.0 99.2 0.9 0.0 -0.024 99.2%
POST3_CTS_DIR_0713.LAB 9/20/19 15:21:06 0.0 0.0 99.0 0.4 -0.2 -0.023 99.0%
POST3_CTS_DIR_0714.LAB 9/20/19 15:21:14 0.0 0.0 98.9 -0.1 -0.1 -0.020 98.9%
POST3_CTS_DIR_0715.LAB 9/20/19 15:21:21 0.0 0.0 99.3 0.2 -0.2 -0.013 99.3%
POST3_CTS_DIR_0716.LAB 9/20/19 15:21:29 0.0 0.0 99.2 0.5 -0.4 -0.024 99.2%
POST3_CTS_DIR_0717.LAB 9/20/19 15:21:36 0.0 0.0 99.3 -0.1 0.2 -0.021 99.3%
POST3_CTS_DIR_0718.LAB 9/20/19 15:21:44 0.0 0.0 99.0 0.6 -0.1 -0.019 99.0%
Average 99.1
Nitrogen, Direct Purge
. H20% C02% Ethylene Acetaldehyde Methanol SF6
Spectrum Date Time
%V %V ppmv wet ppmv wet ppmv wet ppmv wet
POST3_N2_DIR_0722.LAB 9/20/19 15:28:52 0.0 0.0 -0.1 0.8 0.1 -0.004
POST3_N2_DIR_0723.LAB 9/20/19 15:30:52 0.0 0.0 -0.1 0.6 -0.1 -0.003
POST3_N2_DIR_0724.LAB 9/20/19 15:. 0.0 0.0 0.0 0.6 0.0 -0.004
Project No. M193411
Metal Shredder Facility 122 of 145

© Mostardi Platt



MOSTARDI PLATT

Procedures for Method 5 and Flow Calibration

Nozzles

The nozzles are measured according to Method 5, Section 10.1

Dry Gas Meters

The test meters are calibrated according to Method 5, Section 10.3 and 16.1. and “Procedures for
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T.
Shigehara, March 10, 1978.

Analytical Balance

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights
manufactured by F. Hopken and Son, Jersey City, New Jersey.

Temperature Sensing Devices

The potentiometer and thermocouples are calibrated utilizing a NIST traceable millivolt source.

Pitot Tubes

The pitot tubes utilized during this test program are manufactured according to the specification
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Methods 1 and 2. The pitot tubes comply with the alignment specifications in Method 2, Section
10.1; and the pitot tube assemblies are in compliance with specifications in the same section.
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Dry Gas Meter/Control Module Calibration Diagram

Dry Gas Meter

Temperature Sensors

Temperature Display

T

Stack
Temperature
Calibrator

Project No. M193411
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Stack Temperature Sensor Calibration

Meter Box # : CM25 Name :
Ambient Temperature : 76 °F Date :
Calibrator Model # : CL23A

Serial # : T-249465

Date Of Certification : May 9, 2019

LEM

September 16, 2019

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (°F) Difference %
0 -1 0.2
250 249 0.1
600 599 0.1
1200 1203 0.2

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460) ., 100 <= 1.5
Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box # : CM25 Name :
Ambient Temperature : 73 °F Date :
Calibrator Model # : CL23A

Serial # : T-249465

Date Of Certification : May 9, 2019

JAP

September 23, 2019

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (°F) Difference %
0 -1 0.2
250 249 0.1
600 598 0.2
1200 1202 0.1

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460) ., 100 <= 1.5
Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box # : CM31 Name :
Ambient Temperature : 76 °F Date :
Calibrator Model # : CL23A

Serial # : T-285668

Date Of Certification : May 9, 2019

KIW

September 6, 2019

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer

Temperature (°F) Temperature (°F)

Temperature
Difference %

0 5 1.1
250 254 0.6
600 601 0.1

1200 1197 0.2

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460) ., 100 <= 1.5

Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box # : CM31 Name :
Ambient Temperature : 73 °F Date :
Calibrator Model # : CL23A

Serial # : T-285668

Date Of Certification : May 9, 2019

KIW

September 6, 2019

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer

Temperature (°F) Temperature (°F)

Temperature
Difference %

0 6 1.3
250 255 0.7
600 601 0.1

1200 1197 0.2

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460) ., 100 <= 1.5

Ref. Temp., °F + 460
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 6 Date: 9/12/2019 JAP

Inspectors Name:

Type of Probe: (circle one) M2 M5

M17

Probe Length: 6 ft

_A-SIDE PLANE
LONG\TUDINAL\) Dy A PA ENg;EDﬁR <1.50 D
TUBE AXIS B _
PB PA = PE
0.48 CM <D; <0.95 CM B-SIDE PLANE
(3/16 IN.) (3/8 IN.)
TRANSVERSE ‘
( TUBE AXIS % 777777 o
[TAORB I
o;éﬁ\ENe ”””” ’B"”’
PLANES
at
TRANSVERSE M el % /%W

Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no

ay= 2 °(<10%, a= °(<10°%) z=Asing= 0.000 (in.); (<0.125in.)

b, = 2 °(<5%), b,= °(<5°) w=Asing= 0.008 (in.); (<0.03125 in.)

y= 1 °, 8= 05 °A 0.950 (in.) Pa= 0475 (in.),Pg= 0.475 (in.), Dy = 0.375 (in.)
Calibration required? yes no
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 6 Date:

Type of Probe: (circle one) M2

M5

M17

9/25/2019

Inspectors Name:

JAP

Probe Length: 6 ft

_A-SIDE PLANE
LONG\TUDINAL\) Dy A & ENg;EDﬁﬁ <1.50 D
TUBE AXIS B _
PB PA = PE
0.48 CM <D; <0.95 CM B-SIDE PLANE
(3/16 IN.) (3/8 IN.)
TRANSVERSE ‘
( TUBE AXIS o
["A6rRB % 777777 i
o;éﬁ\ENe ”””” ’B"”’
PLANES
at
TRANSVERSE /%,

Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no

a= 1 °(<10%, a,= 1 °(<10% z=Asing= 0.000 (in.); (<0.125 in.)

b, = 15 °(<5°), b,= 1 °(<5°) w=Asing= 0.008 (in.); (<0.03125 in.)

y= o ° 8= 05 °A= 0.930 (in.) Pa= 0.465 (in.),Pg= 0.465 (in.), Dy = 0.375 (in.)
Calibration required? yes X no
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 320 Date: 9/6/2019

Type of Probe: (circle one) M2 M5 M17

Inspectors Name:

JAP

Probe Length: 6 ft
[
_A-SIDE PLANE
LONG\TUDINAL\) Dy A PA ENg;EDﬁR <1.50 D
TUBE AXIS B _
PB PA = PE
0.48 CM <D; <0.95 CM B-SIDE PLANE
(3/16 IN.) (3/8 IN.)
TRANSVERSE ‘
( TUBE AXIS z
[TAORB % ””” i
o;éﬁ\ENe ”””” ’B"”’
PLANES
at
TRANSVERSE "” /%,
_TUBE AXI M A D) ,,?,: ?A W
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
a= 05 °(<10°, a,= 15 °(<10° z=Asing= 0.000 (in.); (<0.125 in.)
b, = 1 °(<59), b,= 1 °(<5°) w=Asing= 0.025 (in.); (<0.03125 in.)
y= 05 °, 6= 15 "A= 0.970 (in.) Pa= 0.485 (in.),Pg= 0.485 (in.), Dy = 0.375 (in.)
Calibration required? yes X no
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 320 Date: 9/25/2019 JAP

Inspectors Name:

Type of Probe: (circle one) M2 M5

M17

Probe Length: 6 ft

_A-SIDE PLANE
LONG\TUDINAL\) Dy A PA ENg;EDﬁR <1.50 D
TUBE AXIS B _
PB PA = PE
0.48 CM <D; <0.95 CM B-SIDE PLANE
(3/16 IN.) (3/8 IN.)
TRANSVERSE ‘
( TUBE AXIS % 777777 o
[TAORB I
o;éﬁ\ENe ”””” ’B"”’
PLANES
at
TRANSVERSE M el % /%W

Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no

a;= 0 °(<10%, a= °(<10°%) z=Asing= 0.000 (in.); (<0.125in.)

b, = 05 °(<5%, b,= °(<5°) w=Asing= 0.017 (in.); (<0.03125 in.)

y= o ° 8= 1 %A 0.980 (in.) Pa=0.490 (in.),Pg= 0.490 (in.), Dy = 0.375 (in.)
Calibration required? yes no
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Nozzle Calibration

Date: 6/16/2017 Nozzle ID No.:  3T-6
Analyst: MDK Material/Type:  Teflon
1
2
0.170 1
. :

0.170 2

4
0.170 3
0.170 4

\
Valid Data
Average
7 0.170
.
CAT-01 Rev. 0.0 9/13/2013
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Nozzle Calibration

Date: 10/11/2016 Nozzle ID No.:  6T-1
Analyst: ADT Material/Type:  Teflon
1
2
0.173 1
3

0.174 2

4
0.174 3
0.175 4

Valid Data
Average
7 0.174
.
CAT-01 Rev. 0.0 9/13/2013
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Appendix |- Gas Cylinder Certifications
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‘Airgas.

Airgas USA, LLC

Airgas Specialty Gases
12722 5. Wentworth Avenue
Chicago, IL 60628

CERTIFICATE OF ANALYSIS 7 RS 200 s 73785.4528
Grade of Product: EPA Protocol

Part Number: ~ EO02AI9SE15AC0705 Reference Number: 54-124563196-1
Cylinder Number: EB0065467 Cylinder Volume: 146.2 CF
L:aboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12018 Valve Outlet: 590

Gas Code: PPN,BALA Certification Date: ~ Jul 05, 2016

Expiration Date: Jul 05, 2024

Certification performed in accardance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%, There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
R __Concentration _____Concentration Method  Uncertainty ~_Dates __

PROPANE ______ 30.00 PPM 3003PPM Gl - 0.7% NIST Traceable 07/05/2016
AIR Balance

: CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060520 CC417457 50.80 PPM PROPANE/NITROGEN +/- 0.6% Feb 26, 2019

ANALYTICAL EQUIPMENT
Iinstrument/Make/Model Analytical Principle Last Multipoint Calibration
| Nicolet 6700 AHR0801332 FTIR Jun 06, 2016 |

Triad Data Available Upon Request

e e e i e e

i

0 @

Approved for Release ‘ Page 1 of 54-124563196-1

Project No. M193411
Metal Shredder Facility 140 of 145 © Mostardi Platt




Airgas Specialty Gases
Airgas USA, LLC
12722 S, Wentworth Ave,

i S 5
an Ajr Liquide company C_hJCHgO, IL 60628
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ2AI99E15A1877 Reference Number: 54-401424229-1
Cylinder Number: EB0039469 Cylinder Volume: 146.2 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12019 Valve Outlet: 590

Gas Code: PPN,BALA Certification Date: Feb 22, 2019

Expiration Date: Feb 22, 2027
*

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psi%le. 0.7 megapascals.

N R ANALYTICAL RESULTS S B )
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

PROPANE 60.00 PPM 60.48 PPM G1 +/-0.6% NIST Traceable 02/22/2019

AlIR Balance
CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 16060318 CC471451 99.7 PPM PROPANE/AIR +/-0.5% Nov 16, 2021
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

I nicolet 6700 AHR0801332 FTIR Jan 28, 2019 |

Triad Data Available Upon Request

Ludl L)

Approved for Re!ea Page 1 of 54-401424229-1
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Airgas Specialty Gases

Airgas USA, LLC
3 12722 S. Wentworth Ave.
. Chicago, IL 60628
an Air Liquide company Alrgag.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02AI99E15A0565 Reference Number: 54-401503217-1
Cylinder Number: ~ CC401436 Cylinder Volume: 146.2 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Numbe:: B12019 Valve Outlet: 590

Gas Code: PPN,BALA Certification Date:  May 31, 2019

Expiration Date: May 31, 2027
_____—__—__——___—__—._AL_——

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are cn a
volume/volume basis unless otherwise noted.

Do Not Use This Czlinder below 100 Esig, ie 0.7 megapascals_

. ANALVTICALRESUITS = = R
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
PROPANE 90.00 PPM 91.43 PPM G1 +/- 0.5% NIST Traceable 05/31/2019

AIR Balance

CALIBRATION STANDARDS
LotID Cylinder No Concentration Uncertainty Expiration Date

16060318 CC471451 99.7 PPM PROPANE/AIR +/- 0.5% Nov 16, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
I Nicolet 6700 AHR0801332 FTIR May 28, 2019 |

Triad Data Available Upon Request

Pl Lo
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Airgas Specialty Gases

Airgas USA, LLC
L 6141 Easton Road

i Bldg1

an Air Liquide company Plunsteadville, PA 18549
Airgas.com
Grade of Product: CERTIFIED HYDROCARBON

Part Number: X04NI99C15A00B5 Reference Number: 160-401512084-1
Cylinder Number: CC718237 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Analysis Date: Jun 10, 2018 Valve Qutlet: 350SS
Lot Number: 160-401512084-1 Expiration Date: Jun 10, 2020
Ee————=———=— = S— ———

Traceability Statement: Hydrocarbon Process standards are NIST traceable either directly by weight or by comparison to
Airgas laboratory standards that are directly NIST traceable by weight.

CERTIFIED CONCENTRATIONS

R _____Requested Reported
Component Concentration Mole% — — ~——— -—— - _Accuracy
ettt ek 2ol —
SULFUR HEXAFLUORIDE 5.000 PPM 5.099 PPM +/- 5%
ACETALDEHYDE 200.0 PPM 201.1 PPM +/-2%
METHANOL 200.0 PPM 212.1 PPM +-2%
NITROGEN Balance Balance

Permanent Notes:-NA-
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Airgas Specialty Gases
Airgas USA, LLC

12722 S. Wentworth Ave.
Chicago, IL 60628

an Air Liquide company

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: PRIMARY STANDARD
Part Number: X02NI99P15AD524 Reference Number: 54-401514125-1
Cylinder Number: EB0002598 Cylinder Volume: 144.4 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
Analysis Date: Jun 05, 2019 Valve Outlet: 350

Lot Number: 54-401514125-1
Expiration Date: Jun 05, 2022

Primary Standard Gas Mixtures are traceable to N.I.S.T. weights and/or N.I.S.T. Gas Mixture reference materials.

ANALYTICAL RESULTS
Component ReqConc ~  Actual Concentration ~ Analytical
(Mole %) Uncertainty
ETHYLENE 100.0 PPM 100.0 PPM +-1%

NITROGEN Balance
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